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INTERMEDIATES FOR THE PRBPARAXJON OK TRICYCLIC DIHYDROPYRANO -IMIDAZO -PYRIDINES 
DERIVATIVES 

Technical field 

The invention relates to novel compounds, which are used in the phamriaoeutical industry as valuable 
intennedlates for the preparation of active compounds. 

Prior art 

U.S. Patent 4,468,400 describes tricyclic imidazo[1,2-a]pyridines having different ring systems fused to the 
imidazopyridine skeleton, which compounds are said to be suitable for treating peptide ulcer disorders. 
The Intemational Patent Applications WO 95/27714. WO 98/42707, WO 98/54188, WO 00/17200, WO 
00/26217. WO 00/63211, WO 01/72756. WO 01/72754. WO 01/72755, WO 01/72757, WO 02/34749. WO 
03/014120, WO 03/016310, WO 03/014123, WO 03/068774 and WO 03/091253 disclose tricyclic 
imida2UDpyridine derivatives having a very specific substitution pattern, which compounds are likewise said 
to be suitable for treating gastrointestinal disorders. 

Kaminski et. al. , J. Med. Ohem. 1989, 32, 1686 describe tiie synttiesis and configurations of imidazo[1,2- 
a]pyridines and their antiulcer activity. 

Description of the Invention 

It has now been found that the enantiomers of the compounds described for example In WO 03/014123 as 
racemic mixtures can be prepared stereoselecSvely by way of a reaction sequence which makes use of 
novel intermediates. 

The invention thus relates in a tirst aspect to compounds of the formula 1 , 




Arom 



where 

R1 Is hydrogen. 1-4C-alkyI, 3-7C-cyc!oalkyl, 3-7C-cycloalkyl-1-4C-alkyl, 1-4C-alkoxy, 1-4C-a!koxy-1- 
4C-alkyl, 1-4C-alkoxycarbonyl. 2-4C-alkeny!, 2-4G-alkynyl, f]uoro-1-4C-alkyl orhydroxy-1-4C-alkyl, 

1^ Is hydrogen. 1-4C-alkyl. 3-7C-cycloalkyl, 3-7C-cycloa!kyl-1-4C-alkyl, 1-4C-alkoxycari3onyl, hydroxy- 
1-4G-alkyl. hydroxy-3-4-C-aIkenyl, hydroxy-3-4C-alkinyl, halogen, 2-4C-alkenyl. 2^C-alkynyl. 
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fluoro-1-4C-alkyl. cyanomethyi. 1-4C-alkoxy, 1-4C-a!kylcarbonylamino, 1-4C-alkoxycarbonylamino, 
1-4C-alkoxy-1-4C-alkoxycarbonylamino, 1-4C-alkylcarbonyl, 2-4C-aIkenylcarbonyl, 2-4C- 
alkinylcaitonyl or the radical -CO-NR21R22, 
where 

R21 IS hydrogen, 1-7C-alkyl, hydroxy-1-4C-a!kyl, 1-4C-alko3^-1-4Cnalkyl or 3-7C-cycIoaIkyl and 
R22 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl or 3-7C-cydoalkyl, 
or where 

R21 and R22 together and including the nitrogen atom to which they are attached forni a 
pyrrolidine, piperidino. morpholino, aziridino or azetidino radical, 
R3 is hydroxy-1-4C-alkyl. 1-4C-alkoxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkQ>y-1-4C-alkyl. 1-4C- 

alkoxycarbonyl, fluoro-1-4C-alkoxy-1-4C-aIkyl, a Imidazolyl, tetrazolyl or oxazolyl radical or the 

radical -CQ-NR31R32, 

where 

R31 is hydrogen, 1-7C-a!kyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl or 3-7C-cycloalkyl and 
R32 is hydrogen. 1-7C-aIkyl, hydroxy-1-4C-alkyl. 1-4C-alkoxy-1-4C-alkyl or 3-7C-cycloalkyl, 
or where 

R31 and R32 together and including the nitrogen atom to which they are attached fonm a 

pynrolidino, piperidino, morpholino, aziridino or azetidino radical, 
Aram is a R4-, R6-, R6- and R7-substituted mono- or bicyclte aromatic radical selected from the group 
consisting of phenyl, naphthyl, pyrrolyl. pyrazolyl, imidazolyl, 1 ,2,3-triazolyl, indolyl. benzimidazolyl, 
furanyl (furyl), benzofurany! (benzofuryl). thiophenyl (thienyl), benzothiophenyl (benzothienyl). 
thiazolyl, isoxazolyl, pyridinyl, pyrimidinyl, quinolinyt and isoquinolinyl, 
where 

R4 is hydroge!ap1-4C-alkyl. hydroxy-1-4C-alkyl, 1-4C-alko3Qr, 2-4C-alkenyloxy. 1-4C-alMcarbonyI, 1- 
4C-alkoxycarbonyl, carboxy-1-4C-alkyl, 1-4C-alkoxycait)onyl-1-4C-alkyl, hatogen, aryl, aiyl-1- 
4C-alkyl, aryloxy, aryl-1-4C-alkoxy, trifluoromethyl, nitro, mono- or di-1-4C-alkylamino, 1-4C- 
alkylcarbonylamlno, 1-4C-alkoxycarbonylamino, 1-4C-alko3(y-1-4C-alkoxycarbonyIamino or 
sulfonyl, 

R5 Is hydrogen, 1-4C-aIkyl. 1-4C-aIkoxy, 1-4C-alkoxycarbonyl, halogen or trifluoromethyl, 

R6 Is hydrogen, 1-4C-alkyl or halogen and 

R7 is hydrogen, 1-4C-alkyl or halogen, 
PG is 1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl. aiyl-1-4C-alkoxy-1-4C-«lkyl. 1-4C-alkoxy-1-4C-alkoxy-1-4C- 
alkyl, 1-4C-alkoxy-1-4C-alkyl substituted by a SiR8R9R10 radical, tetrahydropyran, tetrahydrofijran, 
aryl-1-4C-alkyl, 3-7C-cycloalkyl. 1-4C-alkylcariDonyl. aryl-carijonyl. 1-4C-alkoxycarbonyl, aryl-1-4C- 
alkylcarbonyl, aryl-1-4C-alkoxycarbonyl, a radical SIR8R9R10 or a radical SO2-RII 
wherein 

R8, R9, R10 are independently from each other 1-7C-alkyl, aryl or aryi-1-4C-aIkyl, 
R1 1 is 1 -4C-alkyl or aryl 

where 
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aryl is phenyl or substituted phenyl havin^one, two or three identical or different sut)stituents from the 
group consisting of 1-4C-alkyl, 1-4C^Ikoxy, carboxyl, 1-4C-alkoxycarbonyi, halogen, trifiuoromethyl. 
nitro, trifluoromethoxy and c^no, 

and the salts of these compounds. 

1-4C-Alkyl denotes straight-chain or branched alkyi radicals having 1 to 4 carton atoms. Examples which 
may be mentioned are the butyl, isobutyl, sec-butyl, tert-butyl, propyl, isopropyl, ethyl and methyl radicals. 

3-7C-Cycloalkyl denotes cyciopropyl, cyclobutyl, cydopentyl, cyclohexyl and cycloheptyl, among which 
cydopropyl, cyclobutyl and cydopentyl are preferred. 

3-7C-CycloaIkyl-1-4C-alkyl denotes one of the abovementioned 1-4C-aIkyl radicals which is 
substituted by one of the abovementioned 3-7C-cydoalkyl radicals. Examples which may be 
mentioned are the cydopropylmethyl, the (^clohexylmethyl and the cydohexytethyl radicals. 

1- 4C-Alkoxy denotes radicals which, in addition to the oxygen atom, contain a stralght-Chsun or branched 
alkyI radical having 1 to 4 carbon atoms. Examples which may be mentioned are the butoxy, Isobutoxy, 
sec-butoxy, tert-butoxy, propoxy, isopropoxy and preferably the ethoxy and methoxy radicals. 

1^C'Alkoxy-1-4G-'alkyl denotes one of the abovementioned 1-4C-alkyl radicals which is substituted by 
one of the abovementioned l-^C-alkoxy radicals. Examples which may be mentioned are the 
methoxymethyl, the methoxyethyl and the butoxyethyl radicals. 

*^1-4C-Alkoxycart)onyl (-C0-1-40alkoxy) denotes a carbonyl group to which is attached one of the . . 
abovementioned 1-4C-alkQxy radicals. Examples which may be mentioned are the m6thoxycartx>nyi 
(CH30-C(0>-) and tiie ethoxycarbonyl (CHaCHzO-CCO)-) radicals. 

2- 4C-Alkenyl denotes straight-chain or branched alkenyl radicals having 2 to 4 carbon atoms. Examples 
which may be mentioned are the 2-butenyl, 3-butenyl, 1-propenyl and the 2-propenyl (allyi) radicals. 

2-4C-Alkynyl denotes straight-chain or branched alkynyl radicals having 2 to 4 carbon atoms. Examples 
which may be mentioned are the 2-butynyl, the 3-butynyl and, preferably, the 2-propynyl (propargyl 
radicals). 

Fluoro-1^4C-alkyl denotes one of the abovementioned 1-4C-alkyl radicals which is substituted by one or 
more fluorine atoms. An example which may be mentioned is the trifiuoromethyl radical. 

Hydroxy-1-4C-alkyl denotes abovementioned 1-4C^lkyl radicals which are substituted by a hydroxy! 
group. Examples whidi may t>e mentioned are the hydroxymethyl, the 2-hydrQxyethyl and the 3- 
hydroxypropyl radicals. 
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3-4C-AlkenyI denotes straight-chain or branched alkenyl radicals having 3 to 4 carbon atoms. Examples 
which may be mentioned are the 2-butenyl. 3-butenyl. 1-propenyl and the 2-propenyl (allyl) radicals. 

3-4C-AlkynyI denotes straight-chain or branched alkynyl radicals having 3 to 4 carbon atoms. Examples 
which may be mentioned are the 2-butynyl, the 3-bulynyl and, preferably, the 2-propynyl (propargyrt 
radicals). 

Hydroxy-3-4-C-alkenyl denotes abovementioned 3-4-Oalkenyl radicals which are substituted by a 
hydroxyl group. Examples which may be mentioned are the 1-hydroxypropenyl or the 1-hydroxy-2-butenyl 
radical. 

Hydroxy-3-4-C-alklnyl denotes abovementioned 3-4-C-alklnyl radicals which are substituted by a hydroxyl 
group. Examples which may be mentioned are the 1-hydroxyproplnyl or the 1-hydroxy-2-buBnyl radical. 

For the purpose of the invention, halogen is bromine, chlorine and fluorine. 

1-4C-Alkoxy-1-4C-alkoxy denotes one of the abovementioned 1-4C-alkoxy radicals which is substituted by 
a further 1-4C-alkoxy radical. Examples which may be mentioned are the radicals 2-(methoxy)ethoxy 
(CH3-O-CH2-CH2-O-) and 2-(ethoxy)etho)Qr (CH3-CH20-CH2rCH2-0-). 

1-4C-AIkoxy-1-4C-alkoxy-1-4C-alkyl denotes one of the abovementioned 1-4C-alkoxy-1-4C-alkyl radicals 
which is substituted by one of the abovementioned 1-4C-alkoxy radicals. An example which may be 
mentioned is the radical 2-(methoxy)ethoxymethyI (CH3-O-CH2-CH2-O-CH2-). 

F!uoio-1-4C-alk03V-1-4C-alkyl denotes one of the abovementtoned 1-4C-alkyl radicals which is substituted 
by a fluoro-1-4C-alkoxy radical. Here, fluoiD-1-4C-alkoxy denotes one of the abovementioned 1-4C-alkoxy 
radicals which is fully or predominantly substituted by fluorine. Examples of fully or predominantly fluorine- 
substituted 1-4C-alkoxy which may be mentioned are the 1,1.1.3.3.3-hexafluoro-2-propoxy, the 2- 
trifluoromethyl-2-propoxy, the 1,1,14rifluoro-2-propoxy, the perfluoro-tert-butoxy, the 2,2,3,3,4,4,4- 
heptafluoro-1-butoxy, the 4.4.4-trifluoro-1-butoxy, the 2,2,3,3 ,3-pentafluoropropoxy, the periluoroethoxy, 
the 1,2.2-trifluoroethoxy, in particular the 1,1,2,2-tetrafluoroethoxy, the 2,2,2-trifluoroethoxy. the 
trifluoromethoxy and preferably the difluoromethoxy radicals. 

1-7C-Alkyl denotes straight-chain or branched alkyi radicals having 1 to 7 carbon atoms. Examples which 
may be mentioned are the heptyi. isoheptyl-(5-methylhexyl), hexyl, isohexyl-(4-methylpentyl). 
neohexyl-(3.3-dimethylbutyl). pentyl, isopentyl-(3-methylbutyl), neopentyl-(2,2-dimethylpropyl). butyl, 
isobutyl, sec-butyl, tert-butyl. propyl, isopnopyl. ethyl and methyl radicals. 

1-4C-AIkylcarbonyl denotes a radical which, in addition to the cariaonyl group, contains one of the 
abovementioned 1-4C-alkyl radicals. An example which may be mentioned is the acetyl radical. 
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2-4-C-AIkenylcarbonyl denotes a radical whi<^, in addition to the carbonyl group, conteuns one of the 
abovementioned 2-4C-alkenyl radicals. An example which may be mentioned Is the ethenylcarbonyl or the 
2-propenylcarbonyl radical. 

2-4-OAIkinylcarbonyl denotes a radical which, in addition to the cartx>nyl group, contains one of the 
abovementioned 2-4C-aikinyl radicals. An example which may be mentioned is the ethlnylcarbonyl or the 
2-propinylcafbonyt radical. 

Carboxy-1-4C-allcy! denotes, for example, the carboxymethyl (-CH2COOH) or the carboxyethyl 
(-CH2CH2COOH) radical. 

1-4C-Alkoxycarbonyl-1-4C-alkyl denotes one of the abovementioned 1-4C-alkyl radicals which is 
substituted by one of the abovementioned 1-4C-alkoxycarbonyt radicals. An example whidi may be 
mentioned is the ethoxycart>onylmethyl (CHaCH20C(0)CH2-) radical. 

Di-1-4C'atkylamino denotes an amino radical which is substituted by two identical or different of the 
abovementioned 1-4C-alkyl radicals. Examples which may be mentioned are the dimethylamino, the 
diethylamino and the diisopropylamino radicals. 

1-4C-Aikoxycarbonylam1no denotes an amino radical which is sut>stituted by one of the abovementioned 
1-4C-alkoxycarbonyl radicals. Examples which may be mentioned are the ethoxycart)onyiamino and the 
methoxycarbonylamino radicals. 

1-4C-Alkoxy-1-4C-alkoxycarfoonyl denotes a cart>onyl group to which one of the abovementioned 
alkoxy-1-4C-alkoxy radicals is attached. Examples which may be mentioned are the 2-(methoxy>- 
ethoxycarbonyl (CH3-O-CH2CH2-O-CO-) and the 2-(etho)^)etho)ycarbonyl (CH3CH2-O-CH2CH2-O-CO-) 
radicals. 

1- 4C-Alkoxy-1-4C-a(koxycarbony(amino denotes an amino radical which is substituted by one of the 
abovementioned 1-4C-alkoxy-1-4C-alkoxycarbonyl radicals. Examples which may be mentioned are the 2- 
(methoxy)ethoxycartx)nylamino and the 2-(ethoxy)ethoxycart)onylamino radicals. 

2- 4C-Alkenyloxy denotes a radical which, in addition to the o^gen atom, contains a 2-4C-alkenyl radical. 
An example which may be mentioned Is the allyloxy radical. 

Aryl-1-4C-alkyl denotes an aryl-substituted 1-4C-a!kyl radical. An example which may be mentioned is the 
benzyl radical. 

Aryl-1-4C-alkoxy denotes an aryl-substituted 1-4C-alkoxy radical. An example which may be mentioned is 
the ben2yloxy radical. 
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Mono- or di-1-4C-aikylamino radicals contain, in addition to the nitrogen atom, one or two of the 
at)Ovementioned 1-4C-alkyl radicals. Preference is given to di-1-4C-alkylamlno and in particular to 
dimethyl-, diethyl- or diisopropyiamlno. 

Mono-ordi-1^C-alkylamino-1-4C-alkyl denotes one of the at)ovementioned 1^4C-alkyl ladicals which Is 
substituted by one of the abovementioned niono-ordi-1-4C-alkylanr«no radicals. Prefen-ed mono- ordi-1- 
4C-alkylamino-1-4C-alkyl radicals are the mono- or di-1-4C-alkylaminomethyl radicals. An Example which 
may be mentioned is the dimethylamlnomethyi (CH3)2N-CH2 radical. 

1- 4C-Alkyicarbonylamino denotes an amino group to which a 1-4C-^ik^carbonyl radical is attached. 
Examples which may be mentioned are the proplonylamino (C3l-l7C(0)NH-) and the aoetylamino 
(acetamido, CH3C(0)NH-) radicals. 

Radicals Arom which may be mentioned are, for example, the following substituents: 4-acetoxyphenyl, 4- 
acetamidophenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl. 3-benzyloxyphenyt, 4- 
benzyloxyphenyl, 3-benzyloxy-4-m6thoxyphenyl. 4-benzyloxy-3-methoxyphenyl, 3,5- 
bis(trifluorometiiy{)phenyl. 4-butoxyphenyl. 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl. 2-chloro-6- 
fluorophenyl, 3-chloro-4-fluorophenyl, 2-chloro-5-nltrophenyl, 4-<^loro-3-nitrophenyl, 3-(4- 
chlorophenoxy)phenyl. 2,4-dichlorophenyl, 3,4-difluorophenyl, 2,4-dihydroxyphenyl, 2,6-dim6thoxyphenyl, 
3,4-dimethoxy-5-hydroxyphenyl, 2,5-dimethylphenyl, 3-ethoxy-4-hydroxyphenyl, 2-fluorophenyl, 4- 
fluoRDphenyl, 4-hydroxyphenyl, 2-hydrx)xy-5-nltfophenyl, 3-<nethoxy-2-nrtfophenyl, 3-nltrophenyl, 2,3,5- 
trichlorophenyl, 2.4.6-trihydroxyphenyl, 2,3,4-trimethoxyphenyI, 2-hydroxy-1-naphthyl, 2-methoxy-1- 
naphthyl. 4-methoxy-1-naphtiiyl, l-methyl-2-pyn'olyl. 2-pyrrolyl, 3-methyl-2-pyrrDlyl, 3,4-dimethyl-2- 
pyrrolyl, 4-(2wethoxycarbonylethyl)-3-methyl-2-pyrrolyl. 5-ethoxycarbonyl-2,4-dimelhyl'=3-pyrrolyl, 3,4- 
dibrx>mo-&methyl-2-pyrrolyi, 2,5-dimethyl-1-phenyl-3-pyfrolyl, 6-caiboxy-3-ethyl-4-methyl-2-pynroIyl, 3,5- 
dimethyl-2-pyrrolyl, 2,5-dimethyl-1-(4-trifluoromethylphenyl)-3-pyrrolyl, 1-(2,6-dichloro-4- 
trifluoromethylphenyl)-2-pynolyl, 1-(2-nitroben2yl)-2-pyrrolyl, 1-<2-fluorophenyl)-2-pyrrolyl, 1-(4- 
trifluoromethoxyphenyl)-2-pyrrolyI, 1 -(2-nrtrobenzyI)-2-pyrrolyl, 1-(4-ethoxycarbonyl)-2,5-dimethyl-3- 
pymolyl, 5-chloro-1.3-dimethyl-4-pyrazolyl, 5-chlonD-1-methyl-3-trifluoromethyl-4-pyrazolyl, 1-{4- 
chloroben2:yi)-5-pyrazolyi, 1 ,3-dimethyl-5-(4-chlorophenoxy)-4-pyra2olyl, 1 -methyl-3-trifluoromethyl-5-(3- 
trifluoromethylphenoxy)-4-pyrazolyl, 4-methoxycarbonyl-1-(2,6-dichlorophenyl}-5-pyrazolyl, 5-allyloxy-1- 
methyl-3-trifluoromethyl-4-pyFazo{yl, 5-chloro-1-phenyl-^trifluoromethyl-4-pyrazofyl, 3,5-dimethyl-1- 
phenyl-4-lmidazolyl, 4-bromo-1-methyl-5-imidazolyl, 2-butylimidazolyl, 1-phenyt-1,2,3-triazol-4-yl, 3Hndolyi, 

4- indoIyl, 7-indolyl, 5-methoxy-3-indolyl, 5-benzyloxy-3-indoIyl, 1-benzyl-3-lndoIyl, 2-(4-chlorophenyl)-3- 
indolyl, 7-benzyIoxy-3-indolyl, 6-benzyloxy-3-indolyl, 2-metiiyl-5-nitro-3-indolyl, 4,6,6,7-tetrafluoro-3- 
indoiyl, 1-(3,5-dlfluorobenzyl)-3-indolyl, 1-methyl-2-(4-trifluorophenoxy)-3-indoiyi, 1-methyl-2- 
benzimidazolyl, 5-nitro-2-furyl, 5-hydroxymethyl-2-ftjryl. 2-furyl, 3-furyl. 5-(2-nitro-4-trifluoromethylphenyl)- 

2- furyl, 4-ethoxycarbonyl-5-methyl-24uryi, 5-(2-trifluoromethoxyphenyl)-2-furyl, 5-(4-m6tho;Qr-2- 
nitrophenyl)-24uryl, 4-bromo-2-furyl, 5-dlmethylamlno-2-furyi, 5-bromo-2-furyl, 5-sulfb-2-1uryl. 2- 
benzofuryi, 2-thienyl, 3-thienyl, 3-methyf-2-thienyl, 4-bromo-2-thienyt, 5-bromo-2-thienyl, 5-nitro-2-thienyl, 

5- methyl-2-thienyl, 5-(4-methoxyphenyt)-2-thienyl, 4-methyl-24hlenyl, 3-phenoxy-2-thienyl, 5-carboxy-2- 
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thienyl, 2,5-dich!oro-3-thienyl, 3-methoxy-2-thienyl, 2-benzothienyl, 3-niethyl-2-benzothieny1, 2-bromo-5- 
chloro-3-benzothienyl, 2-thiazolyl, 2-aiTunO"4-chloro-5-thiazolyl, 2,4-di<^loro-54hiazolyl, 2-clieth^annino-5- 
thiazolyl, 3-methyl-4-nitrD-5-isoxazolyI, 2-pyridyt, 3-pyridyl, 4-pyridyl, 6Hfnethyl-2-pyridyt. S-hydroxy-S- 
hydroxyrnethyl-2-methyi-4-pyridyl. 2,6-dichloro^4-pyridyi, 3-^loro-5-trKluorornethyl-2-pyridyl. 4,6-dimethyl- 

2- pyridyl, 4-(4-chlorophenyl>-3-pyridyl, 2K:hloro-5-methoxycail3onyl--6-methyl-4^henyi-3-py^ 2-chloro> 

3- pyridyl, 6-(3-trifluoromethyIphenoxy>-3-pyridy!, 2-(4-chlorophenoxy)-3-pyridy1, 2,4-dlmethoxy-5- 
pyrimidine, 2-quinolinyl, 3-quinolinyl, 4-quinolinyl. 2-Ghloro-3-quinolinyl, 2-chloro-6-fnethoxy-3-quinonnyl, 8- 
hydroxy-2-quinolinyS and 4-isoquinolinyK 

Aryl-1^C-alko)^-1-4C-all^ denotes one of the abovennentioned 1-4C-alkyl radicals wtiich is 
substituted by one of the abovementioned aryl-1-4C-alkoxy radicals. Examples which may be 
mentioned are the benzyloxymethyl, the p-methoxybenzyloxymethyl, p-nttroberc^oxymethyl and 
the o-nltroben2^)^methyl radical. 

Aryl-1-4C-aIkylcarbonyl denotes a carbonyl group to which one of the abovementioned aryl-1-4C- 
alkyt radicals is attached. An example which may be mentioned Is the benzylcarbonyl radical. 

Aryl-1-4C-alkoxycarbonyl denotes a carbonyl group to which one of the abovementioned aryM-4C- 
alkoxy radicals is attached. An example which may be mentioned is the benzyloxycartx)ny] radical. 

Suitable salts of compounds of the formula 1 are — depending on the substitution - in particular all acid 
addition salts. Particular mention may be made of the phanmacologically acceptable salts of the inorganic 
and organic ackis customarily used In pharmacy. Those suitable are water-soluble and water-insoluble 
add addition salts with adds such as, for example, hydrochloric add, hydrobromlc acid, phosphoric add, 
nitric acid, sulfuric add, acetic add, citric acid, D-gluconic add, benzoic add, 2-(4-hydroxybenzoyi)benzote 
add, butyric acid, sulfosalicyllc add, maleic add, fauric add, malic acid, tumeric add, sucdnic add, oxalic 
add, tartaric acid, embonic acid, stearic add, toiuenesulfonic acid, methanesulfonic add or 3-hydroxy-2- 
naphthoic acid, where the adds are employed in the salt preparation in an equimolar ratio or in a ratio 
differing therefrom, depending on whether the add is a mono- or polyt>asic add and on which salt is 
desired. 

It is known to the person skilled in the art that the compounds according to the invention and their salts 
can, for example when they are isolated in crystalline form, comprise varying amounts of solvents. The 
invention therefore also embraces all solvates and, In particular, all hydrates of the compounds of the 
formula 1, and all solvates and. in particular, all hydrates of the salts of the compounds of the formula 1. 

One aspect (aspect a) of the invention relates to compounds of the formula 1 , in which 

R1 is hydrogen, 1-4C-alkyl, 3-7C-cydoalkyl, 1-4C-aikoxy-1-4C-alkyl or 1-4C-alkoxycarbonyi 

R3 is hydro3Qr-1-4C-alkyl, 1-4C-alkQxy-1-4C-alkyl, 1-4C-alko)y-1-4C.alkoxy-1-4C-alkyl, 1-4-0- 

alkoxycarbonyl or the radical -C0-NR31R32, 

where 
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R31 is hydrogen, 1-7C-allcy!, hydroxy-1-4C-aIky1. 1-4C-alkoxy-1-4C-alkyl or 3-7C-cydoallcyl and 
R32 is hydrogen. 1-7C-alkyl. hydroxy-1-4C-alkyl. 1-4C-alkoxy-1-4C-aIkyl or 3-7C-cydoalkyJ, 
or where 

R31 and R32 together and including the nitrogen atom to which they are attached are a pyrrolidino, 
piperidlno, morpholino, aziridino or azetidino radical, 
Arom is a R4-. R5-. R6- and R7- sut>stituted mono- or bicyclic aromatic radical selected from the group 
consisting of phenyl, naphtiiyl, pynrolyl, pyrazolyl, imidazolyl, 1 ,2,3-tnazolyl, Indolyl, benzlmidazolyl, 
furanyl (furyl), benzofuranyl (benzoftjryi), thiophenyl (thienyl), foenzothiophenyl (benzothienyl), 
thiazotyl. isoxazolyt, pyridinyl, pyrimidinyl, quinolinyl and isoquinolinyl, 
where 

R4 is hydrogen, 1-4C-alkyl, hydroxy-1 -40-31104, 1-4C-alkoxy, 2-4C-alkenyioxy, 1-4C- 
alkoxycarbonyl, carbo;^-1-4C-alkyl, 1-4C-alkQxycarbonyl-1-4C-all^, halogen, aryl, aryl-1^4C-all^, 
aryloxy. aryl-1-4C-alkoxy. trifluoromethyl, nitro, mono-ordi-1-4C-alkylam1no, 1-4C- 
alkylcarbonylamino, 1-4C-alkoxycart)onylamino, 1-^C-alkoxy-1-4C-alkoxycarbonylamino or sulfonyl, 
R5 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C--alkoxycarbonyl, halogen or trifluoromethyl, 
R6 is hydrogen, 1--4C-alkyl or halogen and 
R7 is hydrogen, 1-4C-alkyl or halogen, 
PG is 1-4C-alkyl, 1-4C-alkoxy-1-4C-aIkyl, aryl-1-4C-alkoxy-1-4C-alkyl, 1-4C-aIkoxy-1-4C-alkoxy-1-4C- 
alkyi, 1-4C-alkoxy-1-40aikyl substituted by a SiR8R9R10 radical, tetrahydropyran, tetrahydrofuran, 
aryf-1-4C-alkyl, 3-7C-cycloalkyl, 1-4C-alkylcarbonyl, aryl-carbonyl, 1-4C-alkoxycart)onyl, aryl-1-4C- 
alkylcarbonyl, aryi-1-4C-aIkoxycart)onyl, a radical S1R8R9R10 or a radical SO2-RII 
wherein 

R8. R9. RIO are independentiy from each other 1-7C-alkyl, aryl or aryl-1-4C-alkyl« 
R1 1 1s 1-4C-alM or aiyl. 

where 

aryl is phenyl or substituted phenyl having one, two or three identical or different substituents from the 
group consisting of 1*4C-alkyl, 1-4C-alkoxy, caiboxyl, 1-4C-alkoxycarbonyl, halogen, trifluoromethyl, 
nitro, trifluoromethoxy and cyano, 

and R2 has the meanings as indicated in the outset, 

and the salts of these compounds. 

One embodiment of aspect a (emt^odtment la) relates to those compounds of the fonmula 1 according to 
aspect a, in which 

R2 is hydrogen, 1-4C-aIkyl. halogen. 2-4C-aIkenyl, 2-4C-alkynyJ, hydroxy-1-4C-alkyl, 3-7C-cycloalkyl, 
1-4C-alkoxycarbonyl, 1-4C-alkylcarbonyl, 2-4C-alkenylcarbonyl, 2-4C-alkinylcarbonyl or tiie radical - 
C0-NR21R22. 
where 

R21 Is hydrogen, 1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl, 
R22 Is hydrogen, 1-4C-alkyl or 1-4C-alko3^-1-4C-alkyl, 
and the salts of these compounds. 
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A preferred embodiment of aspect a (embodiment 2a) relates to those compounds of the formula 1 
according to aspect a, in which 

R2 is hydrogen, 1-4C-alkyl, halogen, 2-4C-alkenyl, 2-4C-alkynyl, hydroxY-1-4C-aIkyl, 3-7C-cycloalkyl, 
1-4C-alkoxycarfoonyl or the radical -CO-NR21R22. 
where 

R21 is hydrogen, 1-4C-alkyl or 1-4C-alkoxy-1-40alky1, 
R22 is hydrogen, 1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl, 
and the salts of these compounds. 

A preferred aspect (aspect b) of the Invention relates to compounds of the formula 1 , 
in which 

R1 is 1 -4C-alkyl or 3-7C-cycloalkyi 

Arom is a R4-, R5-, R6- and R7- substituted mono- or bicyclic aromatic radical selected from the group 
consisting of phenyl, naphthyl, pyrrolyl, pyrazolyl, imidazolyl, 1 ,2,3-triazolyl, indolyl, benzlmidazolyl, 
furanyl (furyl), benzofuranyl (benzofuryl), thiophenyl (thienyl). benzothlophenyl (benzothlenyl). 
thiazolyl, isoxazolyl, pyridlnyl, pyrimidinyl, quinolinyl and isoquinolinyl, 
where 

R4 Is hydrogen, 1-4C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alko)^, 2-4C-alkenyloxy, 1-4C- 
alkoxycarbonyl, carboxy-1-4C-alkyl, 1-4C-alkoxycarbonyM-4C-aIkyl, halogen, aryl, aryl-1-4C-alkyl, 
arytoxy, aryl-1-4C-alkoxy, trifluoromethyf, nitro, mono-ordi-1-4C-alkylamino, 1-4C- 
alkylcarbonylamlno, 1-4C-aIkoxycarbonylamino. 1-4C-aikoxy-1-4C-aIkoxycarbonylamino or sulfonyl, 
R5 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonyl, halogen or trifiuoromethyl, 
R6 Is hydrogen, 1-4C-aIkyl or halogen and 
R7 is hydrogen, d-4C-alkyi or halogen, 
PG is 1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl, aryl-1-4C-alkoxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alko5V-1-4C- 
alkyl, 1-4C-alkoxy-1-4C-alkyl substituted by a SiR8R9R10 radical, tetrahydropyran. tetrahydrofuran, 
aryl-1-4C-alkyI, 3-7C-cycloalkyl, 1-4C-alkylcarbonyl, aryl-carbonyl, 1-4C-alkoxycarbonyi, aryl-1-4C- 
alkylcarbonyl, aryl-1-4C-alkoxycart>onyl, a radical SiR8R9R10 or a radical SO2-RII 
wherein 

R8, R9, R10 are independently from each other 1-7C-alkyl, aryl or aryl-1-4C-alkyl, 
R11 Is 1-40alkyl or aryl 

where 

aryl is phenyl or substituted phenyl having one, two or three identical or different substituents from the 
group consisting of 1-4C-aIkyl, 1-4C-alkoxy, carboxyl. 1-4C-alkoxycarbonyl, halogen, trifiuoromethyl, 
nitro. trifluoromethoxy and cyano, 

R2 and R3 have the meanings as indicated in the outset 

and the salts of these compounds. 

One embodiment of aspect b (embodiment lb) relates to those compounds of the fbnmuia 1 according to 
aspect b, in which 
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R2 is 1-4C-allcyl, halogen. hydroxy-1-4<5-a!kyl. 2^4C-aIkenyl, 2-4C-aJkyny!. 3-7C-cydoaIkyi, 1-4C- 
alkylcarbonyl, 2-4C-alkenylcarbonyl, 2-4C-aikjnylcarbonyl, or the radical -CO-NR21R22, 
where 

R21 is hydrogen or 1-4C-all<oxy-1-4C-alkyl, 
R22 is hydrogen or 1-40allcoxy-1-4C-alkyi, 
R3 is hydroxy-1-4C-aIlQrt, 1-4C-aIkoxy-1-4C-aHcyl, 1-4C-alkoxy-1-4C-all<oxy-1^«>allvl, or the radical - 
CO-NR31R32, 
where 

R31 is hydrogen. 1-7C-aIkyl, hydroxy-1^C-alkyi, 1-4C-alkoxy-1-4C-alkyl or 3-7C-cycloatkyl and 
R32 is hydrogen, 1-7C>aIkyl. hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl or 3-7C-cycloatkyl, 
or where 

R31 and R32 together and including the nitrogen atom to which they ana attached are a pyrrolidino, 
piperidino, morpholino, azlrldino or azetidino radical, 
and the salts of these compounds. 

Another embodiment of as|3ect b (embodiment 2b) relates to those compounds of the formula 1 according 
to aspect b, in which 

R2 is 1-4C-alkyl, halogen. hydroxy-1-4C-alkyl, 2-4C-alkenyl, 2-4C-alkynyl. 3-7C-cycloaIkyl, 1-4C- 
alkylcarbonyl. 2"4C-alkenylcarbonyl, 2-4C-alkinylcarbonyl, or the radical -CO-NR21R22, 
where 

R21 is hydrogen or 1-4C-aIkoxy-1-4C-aikyI, 
R22 is hydrogen or 1--4C-alkoxy-1-4C-all^, 
R3 is the radical -CO-NR31 R32, 
where 

R31 is hydrogen. 1-7C-alkyi. hydroxy-1-4C-alkyl. 1-4C-aIkoxy-1-4C-alkyI or 3-7C-cydoalkyl and 
R32 is hydrogen, 1-7C-alkyI, hydraxy-1-4C-aikyI, 1-4C-alkoxy-1-4C-alkyl or 3-7C-cydoalkyl, 
or where 

R31 and R32 together and including the nitrogen atom to which they are attached are a pyrrolidino, 
piperidino, morpholino, azirldino or azetidino radical, 
and the salts of these compounds. 

A prefen^ed embodiment of aspect b (embodiment 3b) relates to those compounds of the fiomnula 1 
according to aspect b, in which 

R2 is 1-4C-alkyl, halogen, hydroxy-1-4C-alkyi, 2-4C-alkenyl, 2-4C-aIkynyl. 3-7C-cycloalkyl, or the 
radical -CO-NR21l^. 
where 

R21 is hydrogen or 1-4C-aikoxy-1-4C-alkyl, 
R22 is hydrogen or 1-40alkoxy-1-4C-alkyl, 
R3 is hydroxy-1-4C"aikyl, 1-4C-alko5Q(-1-4C-alkyl, 1-4C-alkoxy-1-4C-alko)y-1-4C-alkyl, or the radical - 
CO-NR31R32. 
where 



J 
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R31 is hydrogen. 1-7C-alkyl. hydro)^-1-4C-alkyl. 1-4C-alkoxy-1-4C>alkyl or 3-7C-cycloa!kyI and 
R32 is hydrogen, 1-7C-alkyI. hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl or 3-7C-cycloalkyl, 
or where 

R31 and R32 together and Induding the nitrogen atom to which they are attached are a pyrrolidino, 
piperfdino, morpholino, aziridino or azetldino radical, 
and the saits of these compounds. 

A particularly preferred aspect (aspect c) of the invention relates to those compounds of the fonnula 1 , 
in which 

R1 is 1-4C-alkyl. 

PG is 1-4C-alkyl. 1-4G-alkoxy-1-4C-alkyl. aryl-1-4C-alkoxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkoxy-1-4C- 
alkyl, 1-4C-alkoxy-1-4C-alkyl sul)stituted by a SiR8R9R10 radical, tetrahydropyran, tetrahydrofuran. 
ary|.1-4C-alkyl, 3-7C-cycloalkyl, 1-4C-alkylcarbonyl. aryl-carbonyl, 1-4C-a!koxycarbonyl. aryl-1-4C- 
alkylcarbonyl, aryl-1-4C-alkoxycarbonyl, a radical SiR8R9R10 or a radical SO2-RII 
wherein 

R8, R9, RIO are independently from each other 1-7C-aIkyl, aryl or aryI-1-4C-alkyl, 
R11 Is 1-4C-alkyl or aryl 

where 

aryl Is phenyl or sut>stltuted phenyl having one, two or three identical or different substituents from the 
group consisting of 1-4C-alkyl, 1-4C-alkoxy, carboxyt, 1-4C-alkoxycarbonyl, halogen, trifluoromethyl, 
nitro, trifluoromethoxy and cyano, 

R2, R3 and Arom have the meanings as indicated in the outset, 

and the salts of these compounds. 

One embodiment of aspect c (embodiment 1c) relates to those compounds of the formula 1 according to 
aspect c, In which 

R2 is 1-4C-alkyl. halogen. hydroxy-1-4C-alkyl. 2-4C-alkenyl. 2-4C-alkynyl. 3-7C-cycloalkyl, 1-4C- 
aikylcarbonyl. 2-4C-alkenylcarbonyl, 2-4C-alkinylcarbonyl, or the radical -.CO-NR21R22. 
where 

R21 is hydrogen or 1-4C-alkoxy-1-4C-alkyl, 

R22 is hydrogen or 1-4C-alkoxy-1-4C-alkyl, 
R3 Is hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkO)y-1-4C-alkyl, orthe radical - 
CO-NR31R32, 
where 

R31 is hydrogen. 1 -7C-alkyl or 3-7C-cycloalkyi 
R32 is hydrogen. 1 -7C-aIkyl or 3-7C-cycloalkyi 
or where 

R31 and R32 together and Including the nitrogen atom to which they are attached are a pyrrolidino, 

piperldino, morpholino, asdridino orazetidino radical, 
Arom Is a R4- and R5- subsHtuted phenyl, pyrrotyi, furanyl (ftiryl), thiophenyl (thienyl) or pyrldlnyl, 

where 
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R4 is hydrogen, 1-4C-aIkyl, hycIroxy-1-4C-alkyl, 1-4C-alkoxy or halogen. 
R5 is hydrogen, 1-4C-alkyl, 1-4C-aIkoxy or halogen, 
and the salts of these compounds. 

Another embodiment of aspect c (emliodiment 2c) relates to those compounds of the formula 1 according 
to aspect c, in which 

R2 is 1-4C-aIkyl, halogen, hydroxy-1-4C-alkyl, 2'4C'^lkynyl, 1-4C-alkylcarbonyl, 2-4C-alkenylcarbonyl, 
2-4C-alkinylcart)onyl, or the radical -CO-NR21R22, 
where 

R21 is hydrogen or 1-4C-aJkoxy-1-4C-alkyl, 

R22 is hydrogen or 1-4C-alkoxy-1-4C-alkyl, 
R3 is the radical -CO-NR31 R32, 
where 

R31 Is hydrogen, 1-7C-alkyl or 3-7C-cydoalkyl 
R32 Is hydrogen. 1-7C-alkyl or 3-7C-cyc!oalkyl 
or where 

R31 and R32 together and including the nitrogen atom to which they are attached are a pynrolidino, 

piperidino, morpholino, aziridino or azetldino radical, 
Arom is a R4- and R5- substituted phenyl, f uranyl (fiiryl), thiophenyl (thienyl) or pyrfdinyl, 

. where 

R4 Is hydrogen, 1-4C-alkyI, hydroxy- 1-4C-alkyl, 1-4C-alkoxy or halogen, 
R5ls hydrogen, 1-4C-alkyl, 1-4C-alkoxy or halogen, 
and the salts of these compounds. 

A preferred embodiment of aspect c (embodiment 2c) relates to those compounds of the fonmula 1 
according to aspect c, in which 

R2 Is 1-4C-aIkyl, halogen, hydro)^-1-4C-alkyl, 2-4C-alkenyl, 2-4C-alkynyl, 3*7C-cycloaikyi, or the 
radical -CO-NR21R22, 
where 

R21 is hydrogen or 1-4C-alkoxy-1-4C-alkyl, 

R22 Is hydrogen or 1-4C-alkoxy-1-4C-alkyl, 
R3 Is hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl, 1-4C-alko)V-1-4C-alkoxy-1-4C-alkyl, orthe radteal - 
CO-NR31R32. 
where 

R31 is hydrogen, 1-7C-alkyl or3-7C-cycloalkyl 
R32 is hydrogen, 1 -7C-^lkyl or 3-7C-cycloalkyl 
or where 

R31 and R32 together and including the nitrogen atom to which they are attached are a pyrrolidine, 

piperidino. morpholino, aziridino or azetldino radical, 
Arom is a R4- and R5- substituted phenyl, pynrolyl, f uranyl (furyl), thiophenyl (thienyl) or pyridinyl, 

where 
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R4 is hydrogen, 1-4C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy or halogen, 
R5 is hydrogen, 1-4C-alkyf, 1-4C-aIkoxy or halogen, 
and the salts of these compounds. 

Emphasis is given to an aspect (aspect d) of the Invention, which relates to those compounds of the 
formula 1, 
in which 

R1 is1-4C-alicyl. 
R3 is the radical -CO-NR31 R32. 
where 

R31 is hydrogen, 1-7C-all^ or 3-7C-<vdoallcyl, 
R32 is hydrogen, 1-7C-aHcyf or 3-7C-cycloalkyl, 
orv\^ere 

R31 and R32 together and including the nitrogen atom to which they are attached are a pyrrolidlno, 
piperidino, morpholino, aziridino or azetidino radical, 
Arom is a R4- and R5- substituted phenyl, 
where 

R4 Is hydrogen, 1-4C-allcyl, hydroxy-1-4C-allcyl, I^C-allcoxy or halogen, 
R5 Is hydrogen. 1-4C-alkyl or halogen, 
PG is 1-4C-alkyl, 1-4C-a[lcoxy-1-4C-alkyI, aryl-1-4C-alkoxy-1-4C-alkyi. 1-4C-alkoxy-1-4C-afkoxy-1-4C- 
alkyl, 1-4C-alkoxy-1-4C-alkyl substituted by a SiR8R9R10 radical, tetrahydropyran, tetrahydroftjran, 
aryl-1-4C-alkyl, 3-7C-cycloalkyl. 1-4Cnalky!carbony!, aryl-carbonyl. 1^C-aIkoxycarbonyl, aryl-1-4C- 
alkylcarbonyl, aryl-1-4C-alkoxycart)onyl, a radical SiR8R9R10 or a radical SO2-RII 
wherein 

R8, R9, R10 are independently Irom each other 1-7C-alkyl, aryl or aryl-1-4C-alkyi, 
R1 1 is 1 -4C-alkyl or aryl 

where 

aryl is phenyl or substituted phenyl having one, two or three identical or different substituents from the 
group consisting of 1-4C-alkyl, 1-4C-alkoxy, carboxyl, 1-4C-alkoxycarbonyl, halogen, trifluoromethyl, 
nitno, trifluoromethoxy and cyano, 

R2 has the meanings as Indicated in the outset, 

and the salts of these compounds. 

One embodiment of aspect d (embodiment Id) relates to those compounds of the formula 1 according to 
aspect d, in which 

R2 is 1-4C-alkyI, halogen. hydroxy-1-4C-alkyl, 2-4C-aIkenyl, 2-4C-alkynyl, 3-7C-cycloalkyl, 1-4C- 
alkylcarbonyl, 2-4C-alkenylcarbonyl. 2-4C-alkinylcarbonyl or the radical -CO-NR21R22, 
where 

R21 is hydrogen or 1-4C-alkoxy-1-4C^lkyl, 
R22 is hydrogen or 1^-alkoxy-1-4C-alkyl, 
and the salts of these compounds. 
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Another embodiment of aspect d (embodiment 2d) relates to those compounds of the fomnula 1 according 
to aspect d, in which 

R2 is 1-4C-alkyl, halogen, hydro^-1-4C-alkyl, 2-4C-alkynyl. 1 -4C-aikylcarbonyl, 2-4C-alkenylcarbonyl, 
2-4C-alldnylcarbonyl or the radical -CO-NR21R22, 
where 

R21 Is hydrogen or 1-4C-alkoxy-1-40alkyl, 
R22 is hydrogen or 1-4C-alkoxy-1-4C-alkyl, 
and the salts of these compounds. 

A preferred embodiment of aspect d (embodiment 3d) relates to those compounds of the formula 1 
according to aspect d, in which 

R2 is 1^C-alkyl, halogen, hydro)(y-1-4C-alkyl, 2-4Cna]ken^, 2-4C-alkynyl, 3-7C-cycloalM> or the 
radical -CO-NR21R22, 
where 

R21 is hydrogen or 1-4C-alkoxy-1-4C-alkyl, 
R22 is hydrogen or 1-4C-sdkoxy-1-4C-aIkyl, 
and the salts of these compounds. 

Particular emphasis is given to an aspect (aspect e) of the invention, v^ich relates to those compounds of 
the formula 1, 
in which 

R1 ls1-4C.aIkyl. 
R3 Is the radical -CO-NR31 R32, 
where 

R31 is hydrogen, 1-7C-alk>d or 3-7C-cycloaIkyl, 
R32 is hydrogen. 1-7C-aJkyl or3-7C-cydoalkyl, 
or where 

R31 and R32 together and including the nitrogen atom to which they are attached are a pyrrolidino, 
piperidino, morpholino, aziridino or azetidino radical, 
Arom is phenyl, 

PG is 1-4C-alkyl, 1-4C>alkoxy-1-4C-alkyl, aryl-1-4C-alko5^-1-4C-«lkyl, 1-4C-alko^-1-4C-alko)Qr-1-4C- 
alkyl, 1-4C-alkoxy-1-4C-alkyl substituted by a SiR8R9R10 radical, tetrahydropyran, tetrahydrofuran, 
aryl-1-4C-alkyl, 3-7C-cycloalkyl, 1-4C-alkylcarbonyl, aryl-carbonyl, 1-4C-alkoxycarbonyl, aryi-1-4C- 
alkylcarbonyl, aryl-1-4C-alkoxycarbonyl, a radical SiR8R9R10 or a radical SCVR11 
wherein 

R8, R9, R10 are independently from each other 1-7C-alkyl, aryl or aryl-1-4C-alkyl, 
R11 ls1-4C-alkyloraryl 

where 



wo 2005/058894 PCT/EP2004/053562 

15 

aryi is phenyl or substituted phenyl having one, two or three identical or different sut)stituents from the 
group consisting of 1-4C-alkyl. 1-4C-alkoxy. carboxyi, 1-4C-aikoxycart>onyl, halogen, trifluoromethyl. 
nitro, tnfluoromethoxy and cyano, 

R2 has the meanings as indicated in the outset, 

and the salts of these compounds. 



One embodiment of aspect e (embodiment 1e) relates to those compounds of the formula 1 according to 
aspect e, in which 

R2 is 1-4C-alicyl, halogen, hydroxy-1-4C-alkyl, 2-4C-alkenyl, 2-4C-alkynyl. 3-7C-cydoalkyl, 1-4C- 
alkylcarbonyl, 2^-alkenylcarbonyl, 2-4C-alkinylcarbonyl or the radical -CO-NR21R22, 
where 

R21 is hydrogen or 1-4C-alkoxy-1-4C-alkyl, 
R22 is hydrogen or 1-4C-alkoxy-1-4C-alkyl, 
and the salts of these compounds. 

Another embodiment of aspect e (embodiment 2e} relates to those compounds of the formula 1 according 
to aspect e, In which 

R2 is 1-4C'^kyl, halogen, hydroxy-1-4C-alkyl, 2-4C-alkyn^, 1*4C-alkylcarbonyl, 2-4C-alkenylcarbonyl, 
2-4C-^lklnylcarbonyl ortiie radical -CO-NR21R22, 
where 

R21 Is hydrogen or 1-4C-alkoxy-1-4C-alkyf, 
R22 is hydrogen or 1-4C-a1koxy-1-4C-aJkyl, 
and the salts of these compounds. 

A preferred embodiment of aspect e (embodiment 3e) relates to those compounds of the formula 1 
according to aspect e, in which 

R2 Is 1^C-alkyl, halogen, hydroxy-1-4C-aikyl, 2-4C-alkenyl, 2-4C-sdkynyl, 3-7C-cyck)alkyl or the radical 
-CO-NR21R22, 
where 

R21 is hydrogen or 1^4C-alkoxy-1-4C-alkyl, 
R22 is hydrogen or 1-4C-alkoxy-1-4C-alkyl, 
and the salts of these compounds. 

Particular emphasis is given to compounds of the formula 1, where 
R1 is 1^C-aIkyl. 

R2 is 1-4C-alkyl, halogen or hydroxy-1-4C-alkyl, 
R3 is the radical -CO-NR31 R32, 
where 

R31 is hydrogen, 1-7C-alkyl or3-7C-cydoalkyl, 
R32 Is hydrogen, 1-7C-alkyi or3-7C-(^cloalkyl, 
or where 
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R31 and R32 together and including the nitrogen atom to which they are attached are a pyrrolidino 
radical, 
Arom is phenyl, 

PG is 1-4C-ali<yi. 1^-allcoxy-1^-alkyl. aryl-1^alkoxy-1-4C-allcyl. 1-4C-all<oxy-1-4C-alkoxy.1-4C- 
alkyl. 1-4C-all^03y-1-4C-allcyl substituted by a SiR8R9R10 radical, tetrahydropyran, tetrahydrofuran, 
aryl-1-4C-all«yl. 3-7C-cycloall<yl, 1-40allcylcarbonyl. aryl-carbonyl, 1^-alkoxycarbonyl. ary!-1-4C- 
alkylcarbonyl, aryl-1-4C-alkQxycart)onyl, a radical SiR8R9R10 or a radical SO2-R1 1 
wherein 

R8, R9, R1 0 are independently from each other 1-7C-alkyi, aryl or aryl-1-4C-alkyl, 
R11 is 1-4C-alkyl or aryl 

where 

aryl is phenyl or substituted phenyl having one, two or three identical or different substituents from the 
group consisting of 1-4C-alkyl, 1-4C-alkoxy, carboxyl, 1-4C-alkoxycarbonyI. halogen, trifluoromethyl, 
nitro, trifluoromethoxy and cyano, 
and the salts of these compounds. 

Particular emphasis is also given to compounds of the formula 1 where 
R1 is1-4C-alkyl, 
R2 is 1-4C-alkyl, 
R3 is the radical -CO-NR31 R32, 
where 

R31 is 1-4C-alkyl, 
R32 is 1-4C-alkyl, 
Arom Is phenyl, 

PG is aryl-1-4C-alkyl or a radical SiR8R9R10 
wherein 
R8is1-7C-alkyl 
R9 is1-7C-alkyl 
R10is1-7Oalkyl 

where 

aryl is phenyl, 

and the salts of these compounds. 
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The compounds according to the invention can be synthesized from con-esponding starting compounds, 
for example according to the reaction schemes given below. The synthesis is carried out in a manner 
known to the expert, for example as described in more detail in the examples which follow the schemes. 

The compounds of the fonmula 1 can be prepared for example as outlined in scheme 1, which Illustrates 
processes known to the expert and which use krtown starting materials. 
Scheme 1 



R2 R2 R2 




Arom (2) Arom (3) Arom (1) 



Protection of the phenolic hydroxy group present in compounds of the fonmula 2 can be accomplished by 
standard procedures, which are described for example in T. W. Greene, P. G. M. Wuts. Protective Groups 
in Organic Synthesis (3*^ edition), Wiley, New York, 1999. Suitable protecting groups PG that are to be 
mentioned are for example ether, ester, sulfonate and silyl ether groups. Examples of protection groups 
PG which are to be mentioned are methyl, methoxymethyl, benzyloxymethyl, p-methoxybenzyloxymethyl, 
o-nltrobenzy!oxymethyl, p-nitrobenzyloxymethyi, ethoxyethyl, t-butoxymethyl. methoxyethoxymethyl, 2- 
(trimethylsilyl)-ethoxymethyl, tetrahydropyranyl, tetrahydnofuranyl, t^butyl, benzyl, p-methoxybenzyl, o- 
nitrobenzyl, p-nitrobenzyl, 2,6-dimethylbenzyl, cyclohexyl. trimethylsilyl, triethylsilyl, triisopropylsilyl, 
dimethyllsopropylsilyl, diethylisopropylsilyl, dimethylthexylsilyl, t-butyldimethylsilyl, t-butyldiphenylsilyl, 
tribenzylsilyl, triphenylsiiyi, diphenylmethylsilyl. pivaloate, benzoate, mesitoate, t-butyl carbonate, 
methanesulfonate or toluenesulfonate radicals. 

The compounds of the formula 1 can be obtained from corresponding compounds of the formula 3 by 
methods known to the expert, for example by an asymmetric reduction, which can be prefonmed for 
example as an asymmetric catalytic reduction. 

The invention thus further relates to a process for the preparation of compounds of the formula 1 , In which 
R1, R2, R3, Arom and PG have the meanings as indicated in the outset, which comprises an asymmetric 
reduction of compounds of the formula 3, In which R1 , R2, R3, Arom and PG have the meanings as 
indicated in ttie outset. 

The invention thus further relates to a process for the preparation of compounds of the formula 1, in which 
R1, R2, R3, Arom and PG have the meanings as indicated In the outset which comprises an asymmetric 
catalytic reduction of compounds of the formula 3, In which R1 , R2, R3, Arom and PG have the meanings 
^s indicated In the outset 
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One example of such an asymmetric catalytic reduction to be emphasized is the asymmetric catalytic 
hydrogenation reaction. A great variety of catalysts is available for this kind of transformation (see for 
example the following literature: Chem. Rev. 2003. 103, 3029-3069; Eur. J. Org. Chem. 2003, 10, 1931- 
1941; Synthesis 2003. 11, 1639-1642; Chem. Eur. J. 2003. 9, 2953-2962; Angew. Chem. 2001, 113, 40- 
75). 

Active hydrogenation catalysts suitable for the above mentioned transformation can be derived from 
precatalysts which are characterized by the formula MDnXiPoLp, wherein 
M is a transition metal, preferably rhodium (Rh), ruthenium (Ru) or iridium (Ir); 
D is a Tirdonor ligand, like for example an olefin, arene, or cyclopentadiene; 

X is an anionic heteroatom ligand. like for example cart>oxyt, 1 -4C-alkoxy. hydroxyl or preferably haic^en, 
especially chlorine; 

P is a chiral ligand, preferably a chiral phosphorus ligand, especially a chiral diphosphine or a diiral 
aminophosphlne ligand; 

L is an additional donor ligand, like for example a phosphlne or preferably an amine or a chiral diamine; 
and m, n, o, p are 0, 1, 2, 3. 

These precatalysts are preferably used as Isolated species (see for example Angew. Chem. 1998, 1 10, 
1792-1796) or can be prepared in situ by mixing one or more of the tigands with the corresponding metal 
precursor (see for example J. Am. Chem. Soc. 1995, 117, 2675-2676). Examples of metal precursors that 
are to be mentioned are [Rh(cod)Cl]2, IRh(nbd)C02. [Rh(cp*)C\^2 [Ru(cod)(2-methylallyl)2l, 
[Ru2Cl4(benzene)2], [RuCl2(p-cymene)]2, [RuCl2(PPh3)2l, [lr(cod)CI]2, wherein the following abbreviations 
are used: cod = cyclooctadiene, nbd = norbomadiene, cp* = pentamethylcyclopentadienyl. 

A great variety of chiral phosphorus ligands P is known to the expert which can be used in active 
hydrogenation catalysts mentioned above in the catalytic asymmetrical hydrogenation of aromatic ketones 
(see for example Chem. Rev. 2003, 103, 3029-3069 or Synthesis 2003, 11, 1639-1642). 

One class of chiral phosphorus ligands P particulariy suitable for the catalytic asymmetrical hydrogenation 
of aromatic ketones are chiral diphosphine ligands, among which the following ligands are to be 
mentioned: 

2,2'-Bis(dlphenyIphosphanyl)-1.r-blnaphthyl(BINAP), 2.2'-Bis(di-4-tolytphosphanyl)-1,1'-binaphthyl 
(TolBINAP). 2,Z-Bis(di-3.5-3Qrlylphosphanyl)-1,1'-binaphthyl pCylBINAP), 2,3- 
Bis(diphenylphosphanyl)butan (CHIRAPHOS), 2,30-lsopropyliden-2,3-dihydro)^-1,4- 
b)s(diphenylphosphanyl)butan (DlOP) 

2,4-Bis(diphenyIphosphino)pentane (BDPP), P.P -1 ,2-phenylene-bis[2,5-dimethyl-7-phosphabJcyclo 
[2.2.1]heptane], (Me-PennPhos), 2,2-Bis(diphenylphosphanyI)-1,r-dlcyclopentane(BICP), 4,12- 
Bis(di(3,5-xylyl)phosphlnoH2.2]-paracydophane(Xylyl-PHANEPhos), 2,2\6,6*-Tetiamethoxy-4^^^^ 
bis(di(3,&-xylyl)phosphino)-3,3'-bipyridine p(ylyl-P-Phos), 2,2'-Bis(dlphenyiphosphanyl)-1 .r-blphenyl 
(BiPhep). 
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A further dass of chiral phosphorus ligands P particularly suitable for the catalytic asymmetrical 
hydrogenation of aromatic ketones are aminophosphine ligands, among which tine following ligands are to 
be mentioned: 

2-<2-Djphenylphosphanylferrocenyl}^sopropyM.5-dJhydrc>-oxazole, 2-(2-Diphenylphosphanyifenrocenyl)- 
4-tert-bufyl-4,5-dihydro-oxazole, 2-<2-Diphenyiphosphanylfenx)cenylH-phenyi^,5KlihydiXM>^ 2-{2- 
[Bis-<3,5-dimetiiylphenyl)-phosphanyll-ferrocenyl}-4-lsopropyl-4.5-dihydr^ and 2-{2-{Bis-{3,5-bis- 

trifluoromethylphenyl)-phosphanyl]^errocenyl}-4HSopropyl-4,5-dihydro^ 2-(2-Diphenylphosphanyl- 
thiophen-3-yl)-4-isopropyM.6-dihydro-oxazote, 4-Benzyl-2-(3-diphenylphosphanyl-benzo[b]thiophen-2-yl)- 
4,6-dlhydro-oxazoIe. 2-(2-Diphenylphosphanyl-phenyl)-4-isopropyl-4,6-dihydro-oxazoIe and 2-(4- 
Djphenylphosphanyl-2,5KJimethyl-thiophen"a-yl)-4'>sopropyl-4,5-dlhydro-oxazole. 

In addition to the chiral phosphorus ligands P mentioned above, the hydrogenation catalyst can contain 
one or more additional donor ligands L, like for example phosphine or amine ligands. Phosphine ligands L 
which are to be mentioned are trimethylphosphine, triethylphosphine, tributyl-phosphine, 
tricyclohexylphosphine, tri(p4olyl)phosphine, diphenylmethylphosphine, dimethylphenylphosphine, bis- 
diphenytphosphinoethane, bis-diphenylphosphino-propane, bis-diphenylphosphinobutane. bis- 
dimethylphosphinoethane, bis-dimethylphosphinopropane and especially triphenylphosphine. Amine 
ligands L which are to be mentioned are methylamine, ethylamine, propyianrtine, butylamine, pen^amine, 
hexylamine, cydopentylamine, cydohexylamlne, benzylamine. dimethylamlne, diethylamlne, 
dipropylamine, dihexylamine, dlcydopentylamme, dic^clohexylamine, dibenzyXamine, diphenylamine, 
trimethylamlne, triethylamine. tripropylamine, tributylamine. tripentylamine, tnhexylamine, 
tricyclopentylamine, tricyclohexylamine, tribenzylamine, phenylethylamlne, triphen^amine, 
methylenedlamine. ethylenediamine, 1 ,2-diaminopropane, 1 ,3-diaminopropane, 1,4-diaminobutane, 2,3- 
diaminobutane, 1,2'Cydopentanediamine, 1,2-cyclohexanedlamin^VN-methylethyien6dlamine, N,N'- 
dimethylethylenediamine. N.N.N'-trimethyletiiylenediamine, N,N,N',N'-tetramethylethylenediamlne, o- 
phenylenedlamine and p-phenylenediamine. Chiral amine ligands L which are to be emphasized are 1,2- 
Diphenyletfiylendiamin (OPEN), 1,1-DI(4-anisyl)-2-jsobutyI-1,2-^thylendiamin (DAIBEN). 1,1-DI(4-anlsyl)- 
2-feopropyl-1.2-ethylendlamin (DAIPEN). or 1,1-Di(4-anisyl)-2-niettiyl-1.2-ethylendiamin (DAMEN), and 
Cydohexan-1,2-diamin. These chiral amine ligands L are preferably used In combination with chiral 
diphosplne ligands P in the active hydrogenation catalysts. 

Effective asymmetric reduction of prochlral ketones can be achieved using these precatalysts. The 
optimization of the reaction conditions (temperature, hydrogen pressure, solvent) and the choice of 
additives (for example inorganic or organic bases like KOH, NaOH, K2CO3, KO^Bu) can be accomplished 
by the person skilled in art 

Particularly suitable for the asymmetric catalytic hydrogenation of compounds of the formula 3 to 
compounds of the formula 1 are the active hydrogenation catalysts described for example in the European 
Patent EP 0718265. in tiie Patent Application WO 04/050585 and in Angew. Chem. 2001, 113. 40. 
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Exemplary hydrogenation catalysts, which are particularly preferred to transform ketones of the formula 3 
Into alcohols of the formula 1 are the complexes RuCl2[(S)-BINAP][(S>-DAIPENl, RuCl2[(S)-Xy!-P- 
Phos][(S>-DAIPEN], RuCl2l(S)-Xyl-BlNAP][(S>.DA!PEN]. RuCl2[BiPhepl[(S>-DAIPENl, and (RuCyCS)- 
TolBINAPMEtaN) and especially RuCl2(PPh3)[2K2-<Sm)-diphenylphosphanylferrocenylH(S)-isopropy^ 
4,5-dihydio-oxazole] (known from WO 04/050585). 

Alternatively, prochiral ketones can be reduced by transfer hydrogenation (see for example Tetrahedron: 
Asymm. 1999, 10, 2045-2061). Using this method, small organic molecules, like for example isopropanol 
or formic acid, serve as hydrogen source. Suitable precatalysts, which can be used for this transfomnation. 
are described by the fonmula M'D'^X'nA o. wherein 

M is a transition metal, preferably rhodium (Rh), ruthenium (Ru) or iridium (Ir); 
D' Is a 7c-donor ligand, like for example an olefin, arene, or cydopenfadlene; 

X' Is an anionic heteroatom ligand, like for example cartK>xyl, 1-4C-alkoxy, hydroxyl or preferably halogen, 

especially chlorine; 

A' Is a chiral ligand, for example a phosphine, bipyridine, phenanthroHne, tetrahydrobioxazole, diamine, 
polyurea, diimine or preferably a phosphinooxazoline, monosulfonated diamine, p-amlnoalcohol, 
aminophosphlne (for representative examples see for example Tetrahedron: Asymm. 1999, 10, 2045- 
2061 or WO 04/050585) 
and m, n, o are 0, 1, 2, 3. 

These precatalysts are preferably used as Isolated species or can be prepared in situ by mbdng the 
ligands with the corresponding metal precursor. Examples for metal precursors that might be mentioned 
are [Rh(cod)C02. IRh(nbd)C02. [Rh{cp*)C^2 [Ru(cod)(2-methylaliyl)2l. IRu2a4(benzene)2], IRuCl2(p- 
cymene)]2, [RuCl2(PPh3)2j, Ilr(cod)CI]2, wherein the following abbreviations are used: cod = 
cydooctadlene, nbd = norbomadiene, cp* = pentamethylcyclopentadlenyl. 

Effecttve asymmetric reduction of prochiral ketones can be achieved using these precatalysts. The 
optimization of the reaction conditions (temperature, hydrogen source, solvent) and the choice of additives 
(for example inorganic or organic bases like KOH, NaOH, K2C03, KO^Bu) can be accomplished by the 
person skilled in art. 

Further methods to perform the asymmetric reduction mentioned above are known to the expert and are 
described for example in E. N. Jacobsen, A. Pfaltz, H. Yamamoto, Comprehensive Asymmetric Catalysis, 
Vol. Mil, Springer. Beriin, 1999. These methods include the reduction of prochiral ketones using chiral 
reducing agents, for example chiral boranes, preferably dilsoplnocampheylchloroborane, as disclosed for 
example in Aldrichlmica Acta 1987, 20(1), 9-24. 

Alternatively, an achiral reducing agent In the presence of a chiral auxiliary or a chiral catalyst can be 
employed. Examples for achiral reducing agents that might be mentioned are borane (available as 
complex with dimethyl sulfide, THF, 1 .4-thioxane, phenylamine) or catecholborane. Chiral auxiliaries 
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indude - among many others - enantiopure diphenyl-pynolidin-Z-ylHrnethanol or oxazaborolidines (see for 
example Angew. Chem., Int Ed. Engl. 1998, 37, 1986-2012). 

Another method to reduce prochiral ketones in an asymmetric manner Is the hydrosilylation reaction. 
Typically, an achlral silane (for example triethylsllane, dimethylphenylsllane or methyldiphenylsilane) Is 
used in combination with a chiral catalyst. One of the many possibilities to obtain suitable chiral catalysts 
is the combination of Rhodium complexes (for example {Rh(cyclooctadiene)CI}2 or {RhCI(ethylene)2}2 with 
chiral phosphanes (see for example Angew. Chem. 2002, 1 14(20), 4048-4050 or Angew. Chem. 2003, 
115(11), 1325-1327). 

Alternatively, enzymatic methods might be used for the reduction of prochiral ketones (see for example 
Chem. Rev. 1992, 92, 1071-1140, Tetrahedron: A^mm. 2003, 14, 2659-2681). Examples for biological 
systems that might be mentioned are baker's yeast (Synthesis 1990, 1-25), alcohol dehydrogenases from 
baker's yeast. Pseudomonas sp. Strain PED (J. Org. Chem. 1992, 57, 1526-1532), L kefir (d. Org. Chem. 
1992, 57, 1532-1536). G. candidum, or Rhodococcus rubber (J, Org. Chem. 2003, 68, 402-406). 

Cleavage of the protecting group PG present in compounds of the formula 1 can t>e accomplished using 
standard methods, described for example in T. W. Greene, P. G. M. Wuts, Protective Groups in Organic 
Synthesis (3*^ edition), Wiley, New York, 1999. The deprotected diois of the formula 4 are valuable 
precursors for the synthesis of enantiomericatly pure 7H-8,9-dihydro-pyrano[2,3-c]imidazo-{1,2-a]pyridines 
of the general fonmula 5, as shown in a general way in the following scheme 2. 
Scheme 2: 




The c^clization step is carried out under conditions known to the expert Suitable reaction conditions are 
inter alia Mitsunobu conditions, for example using DIAD (dilsopropyl azodicarboxylate) in the presence of 
triphenylphosphine. The enantiomeric excess of the starting material of the formula 1 can thus be 
tFansforred to pharmaceutically active compounds of the formula 5 with the preferred stereochemfoal 
configuration of the Arom radical. 

The Invention thus further relates to the use of compounds of the formula 1, in which R1, R2, R3, Arom 
and PG have the meanings as indicated in the outset, for the preparation of compounds of the formula 4 
and their salts, in which R1, R2, R3 and Arom have the meanings as indicated in the outset 
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Furthermore the invention relates to the use of compounds of the formula 1 , in \A/hich R1 , R2, R3, Arom 
and P6 have the meanings as indicated In the outset for the preparation of compounds of the fomnula 5 
and their sails, in which R1, R2, R3 and Arom have the meanings as indicated in the outset 

Compounds of the fbnmuia 2 are known for example from WO 03/014123, or they can be prepared In a 
known manner, analogously to known compounds. In contrast to WO 03/014123 a further purification step 
of compounds of the formula 2 is required prior to conversion to compounds of the fonmuta 3, because the 
purity of the compounds of the formula 3 has a major impact on the reaction conditions and the outcome 
of the asymmetric catalytic hydrogenation. Compounds of the formula 2 can be purified for example by a 
crystallization step in the presence of a suitable organic add, as described In an exemplary manner In the 
examples. Alternatively, compounds of the formula 3 can be purified by other methods known to the 
eo^ert. 

One advantage of performing the asymmetric catalytic reduction on the stage of compounds of the 
formula 3 instead of compounds of the fomiula 2 is that the introduction of the protecting group PG allows 
the use of a larger variety of hydrogenation catalysts, such as catalysts which are not compatible with 
certain functional groups, like for example polar and/or chelating groups In the substrate, like for example 
an aromatic hydroxy functionality which is present in compounds of the formula 2. 

Another advantage of perfomning the asymmetric catalytic reduction on the stage of compounds of the 
fonnula 3 instead of compounds of the formula 2 is that by the introduction of a suitable protecting group 
PG the solubility of the substrates for the asymmetric catalytic reduction in the solvent used for carrying 
out the reduction can be increased. Otherwise unsoluble or only slightly soluble compounds of the fonnula 
2 can more conveniently be subjected to the reduction described above if they are first transfomned to 
compounds of the fomnula 3, which transformation can render these compounds more soluble in solvents 
generally used in reduction reactions described at>ove. 
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Examples 

The examples below serve to illustrate the invention in more detail without limiting it Further compounds 
of the formula 1 whose preparation is not described explicitly can likewise be prepared In an analogous 
tmnner or In a manner known per se to the person skilled in ttie art, using customary process techniques. 
The abbreviation ee stands for enantiomeric excess, v for volume. For the assignment of NMR signals, the 
following abbreviations are used: s (singlet), d (duplet), t (triplet), q (quartet), mc (multiplet centred), b 
(broad). The following units are used: ml (millilitre), I (litre), nm (nanometer), mm (millimeter), mg 
(milligramme), g (gramme), mmol (mtllimol). N (normal), M (molar), min (minute), MHz (megahertz). 

Furthermore the following abbreviations are used for the chemical substances indicated: 

DMF dimethylformamlde 
Thexyl 1 , 1 ,2-trimethylpropyl 

THF tetrahydrofuran 

All of the HPLC columns used for preparative and analytical purposes are commercially available: 
CHIRALPAK® AD-H, CHIRALCEL® OI>-H: DAICEL Chemical Industries Ud, Tokyo or Chiral 
Technologies-Europe SARL, llklrch, France 

• XTerra RP 18: Waters Corporate, Milford, Massachusetts, USA. 

Compounds of the formula 1 

1. 8-Ben2yloxy-7-[(3/?)^-hydroxy-3-phenyl-propyl]-2,3-dlmethyl-!midazo[1,2-a]pyridlne-6<- 

carboxylic acid dlmethylamlde V ^ ' 

Route A: Aflame-dried flask filled with argon was charged witti toluene (180 ml), which had been 
thoroughly degassed with argon. The ketone 8-l?enzyloxy-2,3-dimethyI-7-(3-oxo-3-phenyl-propyl)- 
im(dazo[1,2-a]pyrid{ne-6-carboxyijc acid dimethylamide (2.30 g, 5.0 mmol) was added and stimng was 
continued until a clear solution was obtained (approximately 10 minutes). After addition of the 
hydrogenation catalyst RuCl2(PPh3)[2-(2-(Sn,>-diphenylphosphanylferrocenyl)-4(S)-isopropyl-4,6-dihydro- 
oxazole] (220 mg, 0.25 mmol, 5 mol-%) stirring was continued for another 20 minutes. The obtained red- 
brown solution was treated with 1 N sodium hydroxide solution (60 ml), which had been degassed with 
argon prior to use. Under Inert conditions, the biphaste mixture was transferred to a 1 1 steel autoclave 
equipped with a glass Inlay, which had been filled with argon. The autoclave was purged with argon and a 
hydrogen pressure of 80 bar was applied. After a reaction time of 3 days at 40 C the mixture was 
removed from the autoclave and a pH-value of 8 was adjusted by addition of 6 N hydrochloric acid. The 
phases were separated and the aqueous phase was extracted with ethyl acetate (2x15 ml). The 
combined organic phases were washed with water (40 ml), dried over sodium sulfate, and concentrated in 
vacuo. The residue (6 g of a green oil) was purified by flash chromatography [80 g of silica gel, eluant 
dichloromethane / methanol ~ 100:3 (vA/)]. A green, foamy solid was isolated which was dried In vacuo. 
The titie compound (2.2 g) was obtained In 96 % yield (melting point 52-54 ""C) and was pure by means of 
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^H-NMR spectroscopy. The optical purity of the title compound was determined by chiral HPLC 
(enantiomeric excess: 78 %). 

^H-NMR (200 MHz, dmso-de): 6 = 1.73 (mc. 2 H). 2.34. 2.35 (2 s. 6 H), 2.49 (mc), 2.74. 2.91 (2 s. 6 H). 
4.46 (mc 1 H). 6.16 (d. 1 H), 5.61 (s. 2 H), 7.29 (m^ 10 H), 7.87 (s, 1 H). 

Conditions for the HPLOseparation of the enantiomers: Chiral column: Chiralcel OD-H 250 x 4.6 mm, 
S^im. - Eluant 90 % i?-hexane 710% isopropanol. - Flow: 1 ml/min. - Temperature: 30 ^'C. - Diode array 
detection at 220, 240, and 254 nm. - Retention time (3/?)-enantiomen 22.7min / 87.8, 88.6, 88.6 area-%. 

- Retention time (3S)-enantiomen 28.3 min / 10.7, 10.5, 10.5 area-% 

Route B: In a flame-dried flask filled with argon, the ketone 8-benzy!oxy-2.3-dimethyl-7-(3-oxo-3i3henyi- 
propyl)-imidazo[1,2-a]pyridine-6-carboxylic add dimethylamide (4.00 g. 8.8 mmol) was suspended in dry 
isopropanol (400 ml) which had been degassed with argon. Potassium terf-butylate (1.20 g. 9.8 mmol) 
was added to the stirred suspension, at which point a yellow solution was obtained. The hydrogenation 
catalyst RuCf2l(S)-BINAP][(S)-DAIPEN] (100 mg, 0.09 mmol, 1 mol-%) was added next and stining was 
continued for 20 minutes. Under inert conditions, the reaction mixture was transferred to a 1 1 steel 
autoclave equipped with a glass inlay, which had been filled with argon. The autoclave was purged with 
aiigon and a hydrogen pressure of 40 bar was applied. After a reaction time of 22 hours at room 
temperature, the reaction mixture (a yellow solution) was removed from the autoclave and concentrated to 
a volume of 80 ml. The residue was diluted with ice water (100 ml) and dichloromethane (120 ml) and a 
pH-value of 8 was adjusted by addition of 2 N hydrochloric acid. The phases were separated and the 
aqueous phase was extracted with dichbromethane (3 x 30 ml). The combined organic phases were 
washed with water (30 ml), dried over sodium sulfate, and concentrated in vacuo. The residue was 
purified by flash c^cpmatography [200 g of silica gel, eluant: dichloromethane / methanol = t?K):3 (v/v)]. A , 
green oil was isolated which solidified upon drying in vacuo. The title compound (3.2 g) was obtained In 79 
% yield (green foamy solid, melting point: 58-60 **C) and was pure by means of ^H-NMR spectroscopy. 
The optical purity of the title compound was detenmined by chiral HPLC (enantiomeric excess: 74-75 %). 

^H-NMR (200 MHz. dmso-dg): 6 = 1.73 (mc. 2 H). 2.34, 2.35 (2 s, 6 H). 2.49 (mc), 2.74, 2.91 (2 s. 6 H), 
4.46 (mc, 1 H). 5.16 (d. 1 H), 5.61 (s. 2 H). 7J29 (mc 10 H). 7.87 (s, 1 H). 

Conditions for the HPLC-separation of the enantiomers: Chiral column: Chiralcel OD-H 250 x 4.6 mm, 
5fim. - Eluant 90 % n-hexane 710% isopropanol. - Flow: 1 ml/min. - Temperature: 30 °C. - Diode array 
detection at 220, 240, and 254 nm. - Retention time (3f?)-enantiomen 25.6 min / 84.6, 84.3, 84.9 aiea-%. 

- Retention time (3S)-enantiomen 31.8 min / 12.3, 12.4, 12J2 area-% 

2. 8-[D!methyI-(1,1,2-frimethyl-propyl)-silanyloxy]-7-[(3/?)-3-hydroxy-3-phenyl-propyq-^^ 
dimethyl-imidazo[1,2-a]pyrldlne-6-carboxyllc acid dimethylamide 

In a flame-dried flask filled wth argon, the ketone 8-[dimethyK1.1,2-trimettiyl-propyl)-silanyloxy]-2,3- 
dimefliyl-7-(3-oxo-3-phenyl-propyl)-imida2o[1,2-a]pyridIne-6-carboxylicacid dimethylamide (2.55 g, 5.0 
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mmoi) was dissolved In toluene (180 ml), Xhlch had been thoroughly degassed with argon. The 
hydrogenation catalyst Rua2(PPh3)I2-(2-{Sm)<liphenyIphosphanylfenrocenylH{SH 
oxazole] { 220 mg, 0.25 mmol. 6 mol-%) was added and the mixture was stirred for 30 minutes at room 
temperature. The obtained red-brown solution was treated with 1 N sodium hydroxide solution (60 ml), 
which had been degassed with argon prior to use. Under inert conditions, the biphasic mixture was 
transferred to a 1 I steel autoclave equipped with a glass inlay, which had been filled with argon. The 
autoclave was purged with argon and a hydrogen pressure of 80 bar was applied. After a reaction time of 
3 days at 40 C the mixture was removed finom the autoclave and a pH-value of 8 was adjusted by 
addition of 2 N hydrochloric add. The phases were separated and the aqueous phase was extracted with 
ethyl acetate (2 x 20 ml). The combined organic phases were washed with water (2 x 20 ml), dried over 
sodium sulfate, and concentrated in vacuo. The residue (4 g of a green oil) w^ purified by flash 
chromatography [60 g of silica gel, eluant ethyl acetate / petrol ether = 8:2 (v/v)]. A green oil was isolated 
which solidified upon drying in vacuo. The title compound (2.2 g) was obtained in 86 % yield. The foamy 
solid showed a melting point of 56-58 '^C and was pure by means of ^H-NMR spectroscopy. The optical 
purity of the title compound was deteimlned by chiral HPLC (enantiomeric excess: 88 %). 

'H-NMR (200 MHz, dmso-de): 6 = 0.32 (s. 6 H). 0.93 (d, 6 H), 0.97 (s, 6 H), 1.81 (m^ 3 H). 2.27 (s. 3 H), 
2^2 (s. bs. 4 H). 2.65 (bm^ 1 H), 2.78, 2.92 (2 s. 6 H). 4.49 (me. 1 H). 5.17 (d. 1 H). 7.28 (mc, 5 H). 7.73 
(s, 1 H). 

Conditions lor the HPLC-separation of the enantiomers: Chiral column: Chiralcel OD-H 260 x 4.6 mm. 
S^im. - Eluant 95 % thhexane / 5 % isopropanol. - Flow: 1 ml/min. - Temperature: 35 X. - Diode array 
detection at 220 and 254 nm. - Retention time (3R)-enantlomer 1 1 .3 min / 9Z7. 93.8 arBa-%. - Retention 
time (3S)-enantiomen 18.7 mIn / 5.7, 5.9 area-%. 



Starting Materials 

A. 8-Hydroxy-2,3Kllnfiethyl-7-(3-oxo-3-phenyIi)ropyl)4mIdazo[1,2-alpyri^ 
dimethylamide 

(a) In a flame-dried flask filled with argon, a suspension of the alcohol 8-hydroxy-2.3-dlmethyl-lmidazo[1,2- 
a]pyridine-6-carboxylic acid dimethylamide (50.0 g, 214 mmol) in dry dichloromethane (1.2 1) was treated 
with A/,/V-dimethylmethyleneiminlum iodide (40.3 g, 218 mmol). The reaction mixture was stln-ed for 1 hour 
at room temperature. In the beginning, a clear solution was obtained, within 1 0 minutes the fonnation of a 
precipitate was observed. The solvent was then removed under reduced pressure. 

(b) The rotaiy evaporator was filled with argon, the colouriess solid (7-dimethylaminomethyl-6- 
dlmethylcarbamoyl-8-hydroxy-2,3-dimethyl-lmidazo[1 .2-a]pyridin-1-ium Iodide) was dried in vacuo, and 
was dissolved in dry DMF (1.1 I) which had been pre-heated to 60 X. An almost dear solution was 
obtained, which was treated with potassium cartjonate (30.4 g, 220 mmol) and 1-(1-phenyl-vinyl)- 
pyrrolidine (CAS 3433-56-5. 82.5 g, purity: 90 weight-%, 428 mmol). In a pre-heated oil bath, the brown 
solution was stin^ed for 30 minutes at 60 ^'C and was then poured onto a stirred mixture of ammonium 
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chloride (130 g), water (200 ml), ice (300 g), and dichtoromethane (600 ml). Stirring was continued for 
several minutes and the pH-value was adjusted to pH = 8 by addition of 6N hydrodiloric add. The phases 
were separated and the aqueous phase was extracted with dichloromethane (3 x 100 ml). The combined 
organic phases were washed with water (2 x 100 ml), dried over sodium sulfate and concentrated under 
reduced pressure (DMF was removed at a temperature of 60 ''C). A dark-brown oily residue (80 g) was 
obtained whidi was dried in vacuo. 

(c) The residue (crude title compound) was purified by filtration over silica gel [500 g, eluant ethyl acetate 
(removal of acetophenone formed by cleavage of excess enamine), then ethyl acetate / methanol ^ 8:2 
(v/v)]. A red-brown solid was isolated (60 g of cmde title compound, HPLC-purity: 88.08 %) which was 
dried in vacuo, dissolved in methanol (200 ml), and treated with fumaric acid (25.5 g, 220 mmol). The 
brown suspension was stinned for 20 minutes at 40 ''G, at which point a dear solution was obtained. The 
solution was concentrated under reduced pressure until a dense suspension was fonmed. Acetone (120 
ml) was added and the mixture was concentrated again until a dense suspension was fonmed. The slurry 
was diluted with acetone (150 ml) and was stirred at 40 ^'C (30 minutes), room temperature (19 hours), 
and at 0 ""C (2 hours). The precipitate, which was formed, was removed by filtration, washed with acetone 
(20 ml) and diethyl ether (50 ml), and dried in vacuo. A colouriess solid (51 g, 49 % yield, melting point: 
196-198 ^'C, l-IPLC-purity: 98.24 %) was obtained which was characterized by '^H-NMR spectroscopy as 
the salt of the title compound and fumaric acid in a molar ratio of 1:1. 

(d) The salt of the title compound and fumaric add (50 g, 104 mmol) was added portion-wise to a mixture 
of sodium bicarbonate (42 g, 500 mmol), water (400 mi), and dichlorometfiane (400 ml). The biphasic 
mixture was stirred for 5 minutes. The phases were separated and the aqueous phase was extracted with 
dichloromethane (2 x 50 ml). The organic phases were washed with water (2 x 100 ml), dried over sodium 
sulfate, and concentrated under reduced pressure. A colouriess, foamy solid was isolated, which was 
characterized as the title compound (37.7 g, 99 % yield, 49 % overall yield). The sample was pure by 
means of ^H-NMR spectfX>soopy and showed an HPLC purity of 99.07 %. 

^H-NMR (CDCI3. 200 MHz): 5 = 2,32, 2.37 (2 s, 6 H), 2.96 (s), 3.05 (bs), 3.14 (s, Z 8 H), 3.42 (m^ 2 H), 
7.29 (s, 1 H), 7.47 (nric. 3 H), 8.00 (mc 2 H). 

Conditions for the determination of purity by HPLC: Column: 150 x 4.6 mm XTerra RP 18 5 nm. - Eluant 
0.01 M KH2PO4 (pH 2.0) / acetonltrile / water 90:10:0 (v/v/v) [0 min] to 15:80:5 (v/v/v) [30 min}. - Flow: 1.0 
ml/min. - Temperature: 30 ^'C. - Diode anray detection at 245 nm. — Retention time: 9.4 min / 99.07 area- 



B. 8-Eten2yloxy-2^Kllmethyl-7-^3K>xo-3-phenyl-propyO-Imfdazo[1,2-^]pyridfne-6-cai^ 
acid dimethylamide 

In a flame-dried flask filled with argon, the hydroxyketone 8-hydroxy-2,3-dimethyl-7-(3-oxo-3-phenyl- 
propyl)-imidazo[1,2-a]pyridine'6-carboxy!ic add dimethylamide (5.00 g, 13.7 mmol) was suspended in dry 
DMF (100 ml). The stirred mixture was treated with potassium carbonate (1.90 g, 13.7 mmol) and benzyl 
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chloride (slow addition of 1 .50 ml. 1 .65 g, 1 3.0 mmol). A light-green suspension was obtained which was 
heated to 55 ''C. After a period of 5 hours, the reaction mixture was cooled to 0 ""C and poured onto a 
stirred mixture of saturated ammonium chloride solution (200 ml) and dichloromethane (350 ml). Stim'ng 
was continued for several minutes, the phases were separated, and the aqueous phase was extracted 
with dichloromethane (2 x 50 mi). The combined organic piiases were washed with water (2 x 50 ml), 
dried over sodium sulfate, and concentrated under reduced pressure. The residue, 10 g of a daric-^reen 
sticky oil, was purified by flash chromatography (180 g of silica gel, eluant ethyl acetate). A colouriess 
solid (6.0 g, 96 % yield) was isolated which was treated with acetone (15 ml). The suspension was filtered. 
The residue was washed with acetone (3 mi) and diethyl ether (10 ml) and dried in vacuo applying a 
temperature of 40 **C. Colouriess crystals of the title compound (3.2 g, 51 % yield) were obtained which 
showed a melting point of 156-158 ""C and were pure by HPLC and ^H-NMR analysis. 

^H-NMR (200 MHz. dmso-de): 5 = 2.36. 2.39 (2 s. 6 H), 2.77. 2.84 (mc, s. 2:5 H), Z98, 3.01 (s, m^, £5 H). 
5.73 (s, 2 H), 7.32 (mc. 5 H). 7,49 (t, 2 H), 7.63 (t. 1 H), 7.85 (d. 2 H), 7.96 (s, 1 H). 

Conditions for the detemnination of purity by HPLC: Column: XTerra RP 18 160 x 4.6 mm 6 |im. - Eluant 
0.01 M KH2PO4 buffer (pH 2) / CH3CN / H2O - Gradient 90:10:0 (0 min) to 15:80:5 (30 min). - Flow: 
1 ml/min. - Temperature: 30 "C. - Diode array detection at 245 nm — Retention time: 14.5 min / 99.79 
ared-%. 

C. 8-[Dimethyl-(1 ,1 ,2-trimethyl-propyl)-«ilanyloxy]-2,3-dlmethyl-7-(3-oxo-d-phenyl-pr^ 
lmidazo[1,2-a]pyrldlne-6-carfooxylic acid dimethylamide 

In a flamoKlried flask filled with argon, the hydroxyketone 8-hydroxy-2,3-dimethyl*7>^3oxo-3-phenyl- 
p,ropyi)-imidazo[1,2-a}pyridine-6-carboxylic add dimethylamide (3.00 g, 8.2 gimol) was. suspended in dry 
DMF (30 mi). The mixture was treated witii Imidazole (0.95 g, 14.0 mmoi) and was stirred for several 
minutes until a clear solution was formed. Upon addition of thexytdimethylsilyl chloride (2.70 ml, 2.45 g, 
13.7 mmol) a yellow solution was obtained, which was stirred for 1 hour at room temperature. The reaction 
mixture was poured onto a stirred mbcture of ice (20 g), saturated ammonium chloride solution (20 ml), and 
dichloromethane (40 ml). Stirring was continued for several minutes, the phases were separated, and the 
aqueous phase was extracted with dichloromethane (2x15 ml). The combined organic phases were 
washed with water (20 ml), dried over sodium sulfate, and concentrated under reduced pressure. The 
residue, 5 g of a sticky, brown oil, was purified by flash chromatography [80 g of silica gel, eluant petrol 
ether / ethyl acetate = 8:2 (v/v)]. A sticky, colouriess oil was isolated which was co-evaporated twice In the 
presence of dry toluene. After drying in vacuo, a colouriess foamy solid (3.9 g, 94 % yield) was obtained 
which was characterized by ''H-NMR spectroscopy as a mixture of the titie compound (94 weight-%) and 
toluene (6 weight-%). 

^H-NMR (200 l\^Hz, dmso-de): 6 = 0.38 (s. 6 H), 0.83 (d, 6 H), 0.89 (s, 6 H), 1.74 (septet. 1 H). 2.30 (s, 3 H 
+ toluene), 2.36 (s, 3 H). 2.90 (bs. 6 H), 3.01 (s, 3 H), 3.21 (m^ 2 H), 7.23 (mc, toluene), 7.68 (mc. 3 H), 
7.85 (s, 1 H), 7.94 (mc. 2 H). 
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Conditions for the determination of purity by HPLC: Column: XTerra RP 18 150 x 4.6 mm 5 nm. - Eluant 

0. 01 M (NH4)HC03 buffer (pH 8) / CH3CN. - Gradient 90:10 (0 min) to 50:50 (15 min) to 20:80 (20 min). 
then isocratic. - Row: 1 ml/min. - Temperature: 30 "^C. - Diode array detection at 240 nm. - Retention 
time: 23.47 min / 99.20 area-%. 

Use of compounds of the fonmula 1 for the synthesis of tricyclic Imldazopyridines of the formula 5 

1. 8-Hydroxy-7-[(3R)-3-hydroxy-3-phenyl-propyg-2^-<ilmethyl-lmldazo[1,2-a]pyridine-6- 
carboxylic acid dimethylamide 

In a flame-dried flask filled vwth argon, the benzyJ ether 8-benzyioxy-7-[(3/?)-3-hydroxy-3-phenyl-propyq- 
2,3-dimethyl-imidazD[1.2-€]pyridine-6-carboxylic acid dimethylamide (2.10 g, 4.6 mmol, sanple contained 
1 1 mol-% of the (3S>-enantiomer) was dissolved in ethanol (30 ml). The hydrogenation catalyst (10 % Pd 
on charcoal, 0.20 g) and 1 ,4-cydohexadlene (2.2 ml, 1 .9 g. 23 mmol) was added and the resulting black 
suspension was heated to 80 **C. The reaction mixture was kept for 2 hours at this temperature and was 
then cooled to 0 ""C. The hydrogenation catalyst was removed by filtration and the filtrate was 
concentrated under reduced pressure. The crude product 2 g of a dark-blue, foamy solkJ was purified by 
flash chrDmatognaphy [50 g of silica gel, eluant dichloromethane / methanol = 100:3 (v/v)]. The title 
compound (1.4 g, 83 % yield) was obtained as a grey amorphous solid (melting point 180-182 '^C), which 
was pure by means of ^H-NMR spectroscopy. The optical purity was confirmed by capillary 
electrophoresis (78.6 % ee). 

^H-NMR (dmso-de. 200 MHz): 8 = 1.81 (m^ 2 H), 2.30. 2.33 (2 s. 6 H). 2.50 (bmc). 2.78. 2.91 (2 s. 6 H). 
4.49 (t, 1 H), 7.26 (mc, 5 H). 7.59 (s, 1 H). 

Conditions for the separation of the enantlomers by capillary electrophoresis (Agilent CE-3D): Capillary: 
64.5 cm X 50 |im, bubblensell (Agilent G 1600-61232). - BufTen 50 mM sodium phosphate, pH 2.5 (Agilent 
6062-6571). - Chiral selector 40 mM trimethyl-p-cydodextrin (Cycfolab). - Voltage: 30 kV. - 
Temperature: 10 ^'C. - Retention time (3S)-enantiomen 20.05 min / 10.7 area-%. - Retention time (3R)- 
enantiomen 20.37 min / 89.3 area-%. 



II. 8-Hydroxy-7-[(3R)-3-hydroxy-3-phenyl<i)ropyi]-2^-dimethyl^mldazo[1,2-a]pyr!dlne-6- 
carboxylic acid dimethylamide 

In a flame-dried flask filled with argon, the sHyl ether 8-[dlmethyl-(1 ,1 ,2-trimethy1-propyl)-sllanyloxy]-7- 
[(3R)-3-hydroxy-3-phenyl-propyI]-2,3-dimethylHmidazo[1 ,2-a]pyridine-6-carboxyIic acid dimethylamide 
(2.10 g, 4.1 mmol, sample contained 6 moI-% of the (3S)-enantiomer) was dissohred in dry THF (30 ml). 
At room temperature, a solution of tetrabulylammonium fluoride in THF (1 M, 4.20 ml, 4.2 mmol) was 
added slowly. A brown solution was obtained, which was stirred for 5 hours at room temperature. The 
reaction mixture was poured onto a mixture of saturated ammonium chloride solution (30 ml) and 
dichloromethane (50 ml). The phases were separated and the aqueous phase was extracted with 
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dichioromethane (3x16 ml). The combined organic phases were washed with water (20 ml), dried over 
sodium sul^te, and concentrated under reduced pressure. A grey solid (2.6 g) remained which was 
treated with a mixture of acetone (1 ml) and diethyl ether (10 ml). The suspension was filtered, the re^due 
was washed udth diethyl ether and dried in vacuo. This afforded 1.6 g of the title compound still containing 
traces of impurities. After crystalfization ffoxn ethyl acetate (100 ml) and isopropanol (10 ml), the 
spectroscopically pure title compound (1 .3 g, 86 % yield) was obtained as a grey crystalline solid. The 
optical purity was confirmed by capillary electrophoresis (85.2 % ee). 

^H-NMR (dmso-de. 200 MHz): 6 = 1.81 (m^ 2 H), 2.30, Z33 (2 s. 6 H), 2.50 (bmc), 2.78, 2.91 (2 s, 6 H), 
4.49 (t, 1 H). 7.25 (m^, 5 H), 7.59 (s. 1 H). 

Conditions for the separation of the enantlomers by capillary electrophoresis (Agilent CE-3D): Capillary: 
64.5 cm X 50 jim, bubble-cell (Agilent G 1600-61232). - Buffer. 50 mM sodium phosphate, pH 2.5 (Agilent 
5062-8571). - Chiral selector 40 mU trimethyl-p-cydodextrin (Cydolab). - Voltage: 30 kV. - 
Temperature: 10 ^'C. - Retention time (3S)-enantiomen 19.14 min / 7.4 area-%. - Retention time (3R)- 
enantiomer 19.4 min / 92.6 area-%. 

III. (9S}-2,3-Dimefhyl-9-phenyl-7H-8,9Klihydro-pyrano[2,3-c]lmldazo[1,2-^]pyridi^^ 
carboxyllc acid dimethylamlde 

In a flame-dried flask filled with argon, 8-hydroxy-7-{(3/?)-3-hydroxy-3-phenyl-propyl]-2.3-dimethyI- 
lmldazo[1«2-a]pyridlne-6-carboxylic acid dimethylamlde (78.6 % ee, obtained by cleavage of the benzyloxy 
protecting group as described In experiment L, 180 mg, 0.49 mmol) was suspended In dry 
dichioromethane (5 ml) and triphenyiphosphine (192 mg, 0.73 mmol) was added. After slow addition of 
dlisopropyl azodicarboxylate (152 mg, 0.75 mmol) complete transformation of the starting material had 
occurred and a yellow-green solution was obtained. The reaction mixture was concentrated in vacuo and 
the crude product was purified by flash chromatography [20 g of silica gel, eluant dichioromethane / 
methanol = 100:2 (v/v), yield: 170 mg] and subsequent treatment with acetone (2 ml). A colouriess solid 
was obtained which was removed by filtration, washed with a mixture of acetone and diethyl ether 11:3 
(v/v)], and dried in vacuo. The pure title compound (63 mg, 37 % yield) showed a melting point of 248-250 
""C. The enantiomeric excess present In the starting material was conserved In the course of the 
Mitsunobu etherification as confinmed by HPLC analysis (78.3 % ee) and by capillary electrophoresis (77.8 
% ee) of the title compound. 

^H-NMR (200 MHz. dmso-dg): 5 = 2.14 (m^, 2 H), 2.26, 2.35 (2 s. 6 H). 2.42 (mc), 2.75 (mc. 1 H). 2.87. 3.01 
(2 s. 6 H), 5.27 (dd. 1 H), 7.43 (m^ 5 H), 7.79 (s, 1 H). 

Conditions for the determination of purity by HPLC: Column: CHIRALPAK® AD-H 250 x 4.6 mm, 5 ^m. - 
Eluant ethanol/methanol = 1:1 (v/v) with 0.1 % of diethylamine. - Flow rate: 1 ml/min. - Temperature: 35 
*C. - Diode array detection at 243 nm. - Retention fime: (9/?>-enantlomen 4.00 min / 10.85 area-%; (9S> 
enantiomer 4.41 min/ 89. 11 area-%. 
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Conditions for the separation of the enantiomers by capillary electrophoresis (Agilent CE-3D): Capillary: 
64.5 cm X 50 |im, bubble-cell (Agilent G 1600-61232). - Buffer 60 mM sodium phosphate. pH 2,5 (Agilent 
5062-8571). - Chlral selector 40 mM trimethyl-p-cydodextrin (Cydolab). - Voltage: 30 kV. - 
Temperature: 10 "C. - Retention time (9S)-enan1iomer 19.39 min / 88.9 area-%. - Retention time (9R)- 
enantiomer 20.12 min / 1 1.1 aiiea-%. 

iV. (9S)-2,3-Ofmefhyl-9-phenyl-7H-8,9-dihydro-pyrano[2,3H:]imi'dazo[1,2-^]pyridi 
carboxyiic acid dimethyiamide 

In a flame-dried flask filled with argon, 8-hydroxy-7-[(3R>-3-hydroxy-3-phenyI-propyl]-2,3-dimethyl- 
imidazo[1,2-a]pyridine-6-carboxylic add dimethyiamide (85.2 % ee, obtained by deavage of the dimethyl- 
(1,1,2-trimethyi-propyl)-silanyloxy protecting group as described in experiment II., 180 mg, 0.49 mmol) 
was suspended in dry dlchloromethane (5 ml) and triphenylphosphine (192 mg, 0.73 nrunol) was added. 
After slow addftfon of diisopropyf azodicarboxyiate (152 mg, 0.75 mmol) complete transfonnation of the 
starting material had occurred and a yellow solution was obtained. The reaction mixture was concentrated 
In vacuo and the crude product was purified by flash chromatography [20 g of silica gel, eluant 
dlchloromethane / methanol - 100:2 (v/v), yield: 320 mg] and subsequent treatment with a mbdure of 
acetone (1 ml) and diethyl ether (3 ml). A colourless solid was obtained which was removed by filtration, 
washed with little acetone and diethyl ether (3 ml), and dried In vacuo. The pure title compound (85 mg, 50 
% yield) showed a melting point of 252-254 **C. The enantiomeric excess present in the starting material 
was conserved in the course of the Mitsunobu etherificatcon as confinned by HPLC analysis (86.0 % ee) 
and by capillary electrophoresis (86.6 % ee) of the titie compound. 

^H-NMR (200 MHz. dmso-de): 8 = 2.14 (mc. 2 H), 2.26, 2.35 (2 s, 6 H), 2.42 (mc). 2.75 (mc. 1 H). 2.87; 3':01 
(2 s, 6 H), 6.27 (dd, 1 H), 7.43 (mc. 5 H), 7.79 (s. 1 H). 

Conditions for the determination of purity by HPLC: Column: CHIRALPAK® AD-H 250 x 4.6 mm. 5 pm. - 
Eluant: ethanol/methanol = 1:1 (v/v) with 0.1 % of dieth^amlne. - Flow rate: 1 ml/min. — Temperature: 35 
**C. - Diode array detection at 243 nm. - Retention time: (9R)-enantiomer 4.00 min / 6.82 area-%; (9S)- 
enantiomer 4.41 min / 90.73 area-%. 

Conditions for the separation of the enantiomers by capillary electrophoresis (Agilent CE-3D): Capillary: 
64.5 cm X 50 pm, bubble-cell (Agilent G 1600-61232). - Buffer 50 mM sodium phosphate, pH 2.5 (Agilent 
5062-8571). - Chlral selector 40 mM trimethyl-p-cydodextrin (Cyclolab). - Voltage: 30 kV. - 
Temperature: 10 **C. - Retention time (9S)-enantiomer 19.65 min / 93.3 area-%. - Retention time (3R)- 
enantiomer 20.43 min / 6.7 area-%. 
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Commercial utility 

The compounds of the Ibmnula 1 and their salts are valuable intermediates for the preparation of 
enantiomerically pure 7H-8,9-Dihydro-pyrano[2,3-c]lmidazo-(1.2-a]pyridlnes of the fonmula 5. These 
compounds possess valuable phamiaoeutical properties that make them commercially utilizable. In 
particular, they exhibit a marked inhibition of gastric add secretion and an excellent gastric and intestinal 
protective action in wami-blooded animals, in particular humans. 



